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i ft 2 <r>mM*^-rz>'%2 k tuffi l »o*tE© W 
my-r ;* haasi 8 o° ~2 6 0° ty^^ fe^lt 

tfJEft 2 ©^KOflHWKKtt 5 fa D*VfifSMtS k . 
£fa U-faflfigT-ife. 9 , 

WIB«ft*^©±«Si^f-El«I*lRli:tWEiat*tffi*a|g io 
«<DT#^Effl:£fai©&1~ft£a3 s 8 0° -10 0° 

iitJKft 1 «3«*«OiiiStt t iWEfa CntetSM^Wi^ 
^IB(6]*|p|i:«>^i-^*^^6 0* -7 5° 

©y>f^ hftT s 00. 7{g~0. 8fgfC*>U, 
fMEfa &h#IB£tR©*JBiJr*«:^- A n dfiRc fittr 
E7i£>Pe§ff^-© A n dfttR s i 9 0. 1 u m~ 0 . 1 5 n 

[g**gi2] *3saR#Ji£fti©m«&#-*-5fti 20 

cDg&irft 2 5 ft 2 cdS*££ milB 1 tt<om 

mnm^y-i * 1 8 o* -2 6 0° icy-r^HE 

suEft 2 ©aaSGJ^HifcRr* S fa OUiLm^U k . 
fa D^ffiMtSro^ftiJici^it 5 ft 1 <£>flg}te« £ , 

sniEft i ©*s©^jcw!»t5jB i (Diimmmk, 

ft 1 05ffi*B«E*©^WUI^«»t 43R 2 k , 

MEfa !i^4ffi^©^^>*lSl±tuffi^^^i >S» . 
fa DixflBt-C* 9 . 30 
MEtti&^OiJfcft^EGl*!*] £ ftiEfa WutfcffiSS 
«©T^ElRj*|Sli:©*-t-Afto*8 0* -1 0 0° 
t?£>9^ 

IfTEft 1 ©fi#«©jSftttfcffnEfa CfafefBM«cD-h# 
^E|S]^[6]ira^i-^S^^6 0° -7 5° t?*>5. 

-f^hftTsfflO. 7{g— 0. 8{gT'fc9, 

Buffifa DHte*B^«(D^a*f»Sr^-r A ndlRc urn 

^©AndfRsiDO. 1 /z m— 0. 15^m/> 

I»*«3] ¥»iSKIt*i:ftl©m««:*r*-3ftl 
t ft 2 <7>tg® Sr5firi-5ft 2 cdS« i: huIE 1 ft<om 

m<Dm\z.y 4 * hfait i 8 0° —260° tc^-r^hE 
Btrisft 2 ©ayg©*MRiK:»!«t 5 fa wnAmmm t . 

fa ttuffiffiiSSw^lWfcKltSft l ©fiMh 

MiEfti<o««©^{Bafc^»t5ftiro^si«t. 

ft 1 ©{t*BiiStE©^MWfcK»t Sft 2 ©fittBSISt . 
ft 2 ©te*Bg«©*MB!lfcfS:tt5ft 2 ©fiSft&i . 
9i2<Dm%igi<D9m\z.m-)-%'*yirj'( V k fc**.. so 



sfrisft i (DtiLtemfc<Dmm$& t WEft 2 ©^tnngo® 

fittfiUlfa 6 0 ° (C^M L-Tfe 9 , 

ft 1 ©ffi*B3&«©(MSS£tttt«&ta 1 / 4 ft 2 cd 

WEtacnttfflaswy-r^ b%ftit.ffi%&m&m*kM 

faDix«3tT*fc9, 

«©T$HHEfi*[&fc©fci-ftBa;&S8 0° -10 0° 
T?fc9, 

BUIHft 1 (D<S*«W^aitt i HtJfEfa Cfa{4ffifttgco±^ 
•f-E|6j*|fi]iWte-t"ft*j3 £ s 6 0° —7 5° T'*>9> 
tfflEfa D*vfltfB««©SM * HA T c [4, tlllBJK^*^ 
HftT s CDO. 7fg— 0. 8{gT*#>9, mTlEfa 

^^-CD A n dflR s J: 9 0. l(im~ 0. 15/im'J^ 

i^twtts r a«*%£b. 

0. 75/im— 0. 9 /imtfe5W*5l> W#*g2 x 
[»*«5] Huteftl©S1gi:Ht)IEft2(OS«c7)i:°*> 

Be 

[»*JS6] Bf*Jgl, t»*«2*fcf4tS*3S3(Cffi 
Huffift2<o««(0^fflJ(c:. »SUISrI9:»t5iiSr«r«t 

ffs5.a./-ft-3 ^.m—0_/ -Oa. M.m^JS^)^S?ffl 
[000 1] 

[ o to o 2 ] 

R*ta«*«^»Btt, 1 »<0« 
fttek. -*©fi3t«©^«fcEBUfcSitli«)raK:, 
TN W^fyF^f-f'^) »**^»» STN 

RfitSJKfiS^KB^^t-ftv^ix-Ci^. 

[00 0 3] ±|EcD*j-ft k LT» «^t« 1 tfc-e*^3ftS«T 
«**ffl3t***©KatS«fi**SB*s*3e $ nxv ^ 
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•5. «3tetRasitfe-e*>afc»fc, «*©«#«£ 2 ft^i 

[0 0 0 4] Jfc, ^©tfiMM^gft'li^ g 

[ooo5] : ©*;«*«*a3Sfi*^3Sittt» i ft© 

*bfrbMj&Zh. fc<txtf#M s f4-9 7 1 2 
[000 6] 

[0 0 0 7] frt, A»*J***Sr#5fc«)JC ffcffi 

[o o o 8] feffi^lR©ftip9k:, *8MIJ§©;taD 20 

W8-76111 #^^M^$ttT^5o 

[0 0 0 9] L,d>t,&#*&, ^©^d^Ttt:. *-f 
mjEMPP"T*©*^^e-C% «JEEP»^F©^^mi:^ 
5, l->t?^5/— vJJ — e*^T?fc5©-e, ftJESrPnJB 
Lfc:RfgT'©ttf»#I£L<, &#&I^ 5 #fc*bi\ 

[00 10] *fc$feft, -r©^*H*SV^-Cf±, iKS* so 
^fcSH-SfetJlflMJfcK©-*^* f^' An d, BBS 
^(co^T©i¥^H^fE«^tev^cfe, 

[0011] $*©tt*ft«f©Ht«3t«r**«* 
[0 0 12] -tr-C, SfcfJf £ LTttBlT/l' 5 

[0 0 13] L2»U *«3tft*«»**^3S«©» 

[0 0 14] — '<y?7'( hSrfflvfc^ii^# 



[0 0 1 5]'Si*Jlfcia3ll*OMPlB5Srfl9:rtfc«E*** 
iSSt LTfi, fctx.li#i¥l 0-2 8 2 4 8 8f& 

3&^©&#lwH1-SiBifctt-ijO&< . .K#tS^B#i:j§iB 
[0016] (3g?J3©gift) #3§SI!©IU ©gftti, M 

3«ft;|g©K{E£3r^i<ffcU $ ?.«^©4n d 
{iS©®H§rPfi^-r5r £tc<fc9, / — v y — H-=e— K 

[0 0 17] Sfc, *36W©JB2©B«)f±, fl-;fcKJ;3 
X\ frOs b Sj§S^©W*T-ia s^h^xh 

[0018] 

•f "s & i ©k& i ^ 2 ©mn5r*-r 5^ 2 ©s« t mi 
iM<omm<Dm^y-f * vik&i & o~2 6 o° tcs>< 

t . toctiimm&<oftw\z.&\irz>m i *<» 

x., •WiaiaDtbtfcffillS©^^^ b*l5ltt«WEJRa*^-" 
t JS!ia liW»igT*fc 9 » tMrC«ft* ; f-©±ttft^SlSl 
jjfa b auSSia Ctvfi:fSSS©T^gai6]*-|^ t ©&-TA 
toiS80~100' T*fo9, milHB 1 ©<I3t^©Sii 
Wli: ffff&te DtMS:ffi^©±^Sa[fi]^[S] i: ©/i-r^ft 
^ *S 6 0 ~ 7 5 " Xh<0. HUlEteDiT^CffiSIK©^^^ 
h^lT c fitfrfEflSS^©^^^ t^T s ©0. 7~ 
0. 8{gT-fc9, WIE*aCnfi:ffi2l«©«®*fS:Sr^'t- 
A n d«R c IliBSfi*?-© A n df R s ±9 0. 1 
~0. 1 5 |im/h$vr b^Wcb-f-^o 
[0 0 19] *fc, 2MBM©«***SSlttt, ¥SiSR 

8 0 — 2 6 0° \zy4xhHifaVX^?>*-??-'y?m& 

zmnisXttzmikm+b. wie* 2 ©s«©^«»-r 

81 BufB8l©»«©^«i-«JCt58l© 
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ft a 8 0 ~ 1 0 0° T?*> 9 . AiJlEf? 1 ©<f 7fc&©Si@ 

/3^60~75° X&<9, tfflEiaCtUitSiitSW^'l'^ 
hi!Tcf±»*#-?-oy-f^ HAT sOO. 7~0. 8 
fST'fc 9 . HMfSfe tHte*BH=K<0«fflSf*Sr^-r And 
fltRcttSfiSf^OA n dffiR s J; 9 0. 1~0. 15 
n nvh $ 1/ t Srttfk t 

[00 20) Sfc, **W©ffltfi*^flltt,' ^iliiK 
ItS £ IB 1 ©mSSrtf-rsSI 1 ©*K£» 2 ©®H£W 

8 0-26 0' KSM* Niaft ^ffill 
tlWl/tftSRM^fc, 2 

k, m2<DU%WLV>9VM\z.WL»Z>'*y9 ! 7'( vk*m 

bUIHB i ©te*B3£t£©>I*Btti k mrfESI 2 ©fe*g^« 
wiStg^f±«tia 6 o° fc£&L-cJ8!K |gi©#:tBS« 
©teffiSSffittfcfctai/^ftft-e. III 2 ©tetsS«©ttf@ 
«ffias*;ta l / 2 SftT-fc 9 , Striate ttuflMSStROS' 

j *h*fa\mum&mi-kmKLZtmi!kx~&>o . mm 

T^I2(S]*[«li:W^-r^fta* 5 8 0~1 0 0° X*fy 

9 . mmm 1 ©«*«©aii*ii: wiBia £*veys^g© 

±#^g3fa;frfi£©&-t-*l&/3#6 0~7 5° T*fc9. 
-Mx^Ts©o. 7->-o. -8{g-efc9, wi^ti-Civ 

©in dfjSR s <£ 9 0 . 1~0. 1 5 a mfrZ^Z. £ Sr 

imk-$-z>o . 

[0 0 2 1 1 Sfc, *38W©«fi*^iga-Ctt, ffifiBMc 
el*iF© A n dffiR s ^0. 75~0. 9(iraffc5: 

[0 0 2 21 [f£ffl] **W©«Ki6**3£««\ 

|©y-f7 hA<t9/>S< U ^tt, ia WutftfBiStR 
©aSSrSSr^-r And Srffo&Sit^© A n d J; 9 /h £ < 

6<)^taMffiSrl/4&«t Ltv^, 
[0 0 2 3] ifcfi*^fc ta £;hHfcffiiS«^«£ 

.-T^fSffiaffiFSr, -T-<T(DjSfiT-l/4)K*i:i-^)fc 



6 

«©EH*l£«:«H£U i&iftfii^WA n d{jt©«SH5r# 

[0 0 2 4] ^©^m, ttfiSR-£fet*^tBa«:<?« 

^T©^fc*5^T 1/4©— mte-tZZ. k^sjmkfj: 
5o 

[0 0 2 5 ] Stt&©-B-, ZCDXoiZ-f^XO&MX* 
io F / X 1 / 4 -C— Jt-C fc 5 » ■ V vb «0> 5 J£»«c 1 / 4 , 

ii$ft^j£^l/ / 4»ft«©jltate^^bT4 5° 

5 J: 5 fcE**** £ , A#f LfcEi»fi^f*i-^T©)fe* 

X'HM*t^9> Slt«-C^ltb, nm. J£*?«l/4 

«e«§rSi§-r?. £ > -r-<T©fee^{i^[fi]© 9 o • 

[0 0 2 6] o*9, SW*^^*5^T»i, iaC^ita 
iSW^f^hfi, Andffi, ES£, <B^«©iaB^I 
20 Sr*3i^U, © 4 n d ffi©eiSr#)£t5 ^ i: 

tcJ;oT, Bi^3tfflJ^©i--<-C©&*-C©Kit^Sr{S< 

[0 0 2 7] — jgiH^KSSl^Tfi, ^yfvJ h 
^btilfc^tt, fSf B ^©*®(-i3'(tfc<i^i:{4ffiil 

M)t«©Sj§te i tSfgft'J©«^;«©S3ilft k asjfitSSfce 
[0 0 2 8] ^LT, fl5^mT-t-fl:ffiSrEPJP Lfc^ffiT* 
1 1 S*^Sr#5 w i: *s "THE i: ft 9 , S0H\ 

*^tigji*^©^.-t?^3>- hw^s^i 

40 [0 0 2 9] 

[00 3 0] 1 W3fei6©^«fc*iJt5«*»^afifll 

oi«:Bl, 1212, El 3) JfliCit>^ 

i^Tt&gn-rso 0 1 i ©nis^t-*s»t5 

2 {4®*Sl5$rte7C LfcJpSEIt?, El 3 tt^S*©Sag 
so g|#*-r^ffiEIT*fo5 0 «T, mi~HI3 5rffl^T, * 
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[0 0 3 1] ■&%W<r>W.&&7&&W.\-Z. HI l o 

ii/tflrtBSHKl 2h »1©«*1R1 lfcJ:9*MM"*. 
[0 0 3 2] Ml l 1 1 ia D^itB^S l 2 

7 * y A****!-?— flcffc UTfc 9 , fifciSjiiT- 2 0 

[0 0 3 3] ^S^T-2 0»i, TvVS = ^Ad»e>Jic5W: 
£0. 1 tircL<n>WMMl hT9 V frmtPrfrbttZW-Z 

2n™<D$mm8 kmwmmt&x&zmM wvj* 

l©SSit> I TOd»kfca&2<omfci4a^j££;h, 

TI^3J¥£0. Smmro^^^'iSf 2fflli2 

*t5i, $10£tfl ij|S2©*K2K:afeJ$3;h/tl^S 
;£H]9 2 4 0° y-T * HiBfaLTt/^^-^ -y^^6 

[0 0 3 4] I 10frbt£%W, \ ©1S3 £S5 2 (DWM 

«*«rl£PiJlLfc0>-C» * n * h — ^ < , 

— YWsKWf- 1 0 0^-— AT\ ff£0. OS^mOIT 

[0 0 3 5] IlOlS 3{Cti\ *3t«-§-«:RMniL-C^ 

0^-— ^-Cff^O. 3 (im© I TO<SrJB</\ 

ffi^rffl^sr £ TV WZ>£ Srak^fS-.- HI 2ic^ L-fc 
J:5K=, *lO«tt3iJIS2©m«4to^l6U*:«B4J- 

[0 0 3 6] KWS7fi, T/VS-!7Atg|BS£*A?s'* 
U *P>»c*iBSr«aii-57t«>JcffS0. 0 3 
MmO^bv-y 3V (S i 0 2 ) Sr^^s/^ffiT'^Btc 

*/*Lfc. ZbK, K»Ji7©*B5»c|!aiaSro_»t, »sl 

[00 3 7] ia C^frtSSS 12li« ia DnUlit£fSo 
ttfittffi^jKy-r— Sr, MIT1tf/Ht*B-^ (T 
AC) y ^U^T U7^V— h (PE 

T) ^^/WAtCiSfSl^SLT^feM^t, 15 0° C@ 

xhz> 0 

[0 0 3 8] £>5lrV±> SiJtcfflEbfcSei^^a^iSL.fci 
feCKttffiSrH^, .TAC7-f;UAl:ffi 

>9, S^* K^T c = 1 8 0° (D&m <9 (Dte. Cti/fifBM 



(5) 

[0 0 3 9] 1 fct, *5"<M5< . 

T?H\ jgiH* 4 5 9 9.9 %©#»Srffiffi L 
fc 0 if 1 1 1 JB«r*©*3Sc'5«Mii» 

« 1 1 C*BKJti*ffiTt5 £ t -CiSiflJpasBfelf U 0i 

[0040] u&»u i&mnmi~z&ttx-h2><Dx\ mi& 

SttJS£3s $ *fC *s 9, l % W« t #'>ia t * 

[004 1] o#*fc, -t;h,-tfh,©«J*aW©eitlM«* 
H3S:ffl^TSiKi-5o SlO®g3tf20tlS4<D 
«ffi(Cfi|E[S])K HI 3 (a) 

^-TJ;5^ N 3U<ag«lf** tK¥$*H^^-LT x *± 
20 iSi)3 0' *|S]C7 f y ^f&mrr % r t T\ Tffifa^^- 
B£|6]*(n]6 a f±+3 0° * 9 , ^ 2 ©Stg 2 fcfc&T* 5 
9 3 0° 7J[S]t-7 fy^It5 r t tfittfi^KlRl 
*(rI6 b(4-3 0° t^5 0 ttS20cpO^vf 7^ 

s = 240° y-Y^. KCOSTN^— Krc>?Sffi*T-2 OSr 
[0 0 4 2] ftits^-^fy^iSSeoSIJfofA 

:.. . n tt,0 r„-,l .ft^Jfet^^-^fcil^JSM^**^ 

* ^ s^i£i&6 (D^mmcom. a a a t 

<Dmxmi-WiM>m* 2 0©fl|JB*H4S:*"^A n d{«R s 
= 0. 8lMmi&2><, 

[004 3] ^1 (Dfi^lEoSiaM 1 1 a i4*¥ttH5r 

sip^bx, -55° i^iea-rsc *ap^4a^«i2 

(4, ^©Srtt^^-T A n dfjtR c = 0. 68/imOt>0 
Srffll/^c iaMtSifil 2 «3T^BB|o]*-[6] 1 2 a 
(4 N HI 3 (b) KTjk-tXSK, 7K¥ttH$r^J»lcUT + 

5 5° twffigU ±^ElRl*lfil 1 2 b(4. +5 5" (c 
40 SafL, fi0!)f7-l'7hftTc = 18O 1 ifctK ^ 

-fXh^©itTc/Ts=0. 7 5 Xh K> , HBSt^S 
AR = Rs-Rc=0. 13Mmi4ot^5. 
[0044] 1 ©3U6©J^tB©3a* :011, HI 1 
2 S HI13, HI14, HI15] 0#*^ % ^^OHISO 

[004 5] HI 1 5 tt, #3IK©HitE©Jf2flS<D?£iS>*^ 
gafcfeV-C, «^B*OiaSB5^^-f"¥ffiHlt?fe5c 

6 a teafofttH^ oroTffi^T-iElSj^lolSr^U, 6 b 
bo fi»**^-2 0©±«*^El«3*lSlSr*U» 6b*»6> 



# m 2003-1 72925 (P2003-1 72925A) 



eES T AVA1LABI£ COPY 

(6) 



9 

6 a— fafr?fimm&m^2 OO^^ h^T s Xfc 
So 1 2 a ttto£;MifrFgS§« 1 2 OT#^gEft*[*]£r^ 
U 1 2 b ttto £;ft/f£fBS« 1 2 (D± fr^nift JjfaZ:^ 
U 1 2 b^fe 1 2 a— [S]^5^*^^tCivf4ffi^l 

gfirS] 6 b^fc^LX, to£*vf£ffi*Kl 2<OT5H L iaft 
*ftl 2 a tffc&^V XfafcKirft&tiK toD^ffl 

^« 1 2 <D%m& a &7jk u ft tiutLmmm i 2 <t)±# 
^sa^^f^ 1 2 b testis 1 <Duytm 1 1 co^aiis 1 1 
a^sNri+iu^^^^-r^a^, ^lc^ii^i 10 

[0 04 61 01 1 f±, -&$m<r>% 1 <r>%m,<r>WM(om 

:7Xfc<9, ft^3 lf«^^T-2 0cOAnd{tRs = 
0. (S&i^20^7h^Ts = 240 

0 , to DtvfiffiS^K 1 2 (D A n d fttR c = 0 . 68//m 
CD^Xfc^o fti,3 2ttI| 0 fT-2OOAnd(tRs 
= 0 . 8 7 m m, Jgft^T- 2 0 0^ XfftTs=2 2 
0° , feDtU4^glS«l 2(7)An d{tRc = 0. 75 M 
mCD^XfcSc 
[00471 011 Z>#t«U*. to l^4ffi^«<^^ * 

ffihim&m^mni: 2 o o^#jT^»ufc^^ N s*t 

[0 0 4 81 ft$|3 l^irXo^. Ts = 2 4 0° CO 
4§£\ Tc/Ts^0. 7 — 0. S(D^mX^^^> h 
t<^> Tc/Ts=0. 75 (Tc 

- X-8,0,! 4:;ifi^*^»Kvft^ v 
[0 0 4-9] O-ffK; 0 1 .2 fir ■•*«M^-|ISfi(D^fl8(0 
»fi*/Tgfrai vt; ~" to li"tUteffi2l=Kc7) A~n d ffiR c 

:7Xfc«9., fft#|3 3 fcMKiBiitf ^ 2 0CO An dfflR s = ■ 
0. 8Um, $Si^2 0©^^^MTs = 2 4 0 

° N toD;tvf£f@^«i 2<r>y<<* ^Tc = i 8 o° <d 

m&XhZo ft«ft3 '4tt«»* : f-2 0(OA ri dfitR s = 
0. Mi^20^^-f^h^Ts = 220 

° , taDHffrffi^Kl 2W>f * h^|Tc = 1 6 0° (O 

[0 0 5 0] 012 OSMtttt, ftfcSlii^- 2 0 CO A n d fit 
R s fabteCtltiLtegmi 2 <DA n d{6R c Srfl^Cfcffi 
X, tttttt«ft*^«t2 0 0^W^jBftL*illR^ % 

[0 0 5 1 ] ft^3 3 9 ^ Ts = 2 4 0° O 

»£\ Rs-Rc^0. 1 — 0. 1 5 Mm<D$&H"ei6^ 
3Vh7^h^#btt> t<l:Rs-Rc#0, 13^ 
m (R c = 0. 6 8 Mm) i{r»XS:fcifl5 < ftofc 0 

[0 0 5 2] off KB 1 3 tf\ W<oH«So^1fio« 



w 

19, fti3 5fiIf B *T-2 0OAndfRs=0. 81 
. Mm, m&M*2 0<Dy<< X h^T s = 2 4 0° , to£ 
N4ffiiSl2(7)^^^Tc = 18 0 o <£>4§^Xfc 
^ 0 «36Wf 0 ^2O(OAndttRs=O. 87 
Mm, Mi^20(D^^7hftTs = 2 2 0 0 , iaC 
ih/ffifflSi«l 2 0^* ^Tc = l 6 0° <DW&X*h 

[0 0 5 3] El 1 3 <0«Wttttv «fi*^F 2 0 cO±^f B ^ 
T-Ba^J 6 b U to D^S^Mtg 1 2 (OT^T-iaft* 
10 [p]l 2 a^0$fflp]{9^^]^^-r^ST% 01 5fC*3l* 
Tgae^aX^SbT^So «E«lf±ttfi**«*Sr2 0 

[0 0 5 4] *»3 5fc*i"J: 5fc* Ts = 2 4 0° CO 

t>ffi<ftofc 0 

[0 0 5 5] O^tC, 014ft *W%<D^fa<DJ&1&<D 

»***««^*5i^r; *i(oiH36«i lcoiaa^S:^ 

5, ftjB3 7ttjB[fi* : F2 0OAndfiRs=0. 81 
Mm, Mi^20O^^hftTs = 240° , tot 
2(0^* h£Tc = l 8 0° co^Xfc 
5o ft»3 8ttSft*f 2 0(DAnd|[Rs=0. 87 
Mm, ifoSlfi^ OOW^ hfiT s = 2 2 0° , taC 
12^7h^Tc = 16 0° <0»^X*> 

So 

[0 0 5 6] 014 to CJl>fittlM*R 1 2 C0± 

30 1 i;a*ss*ffia-o*i^teft-t-^ift" ! e.- 0 i-st^^x 
nmnv xmm ux^s 0 -«EWttasffi**SB& 200 

[0 0 5 7] |.H3 7lt Saftftj3dS6 0 — 7 5 ■ 

[0 0 5 8] «**^2 OOAn dffiR s Sr^ 

ft^iirX, 011-014^(^)^^5^, ^^F7^f 
fcflsSrajfeLfc. Rs^7 5 0nm*Wci 

40 Sinyfsy^h^SffiTU 900nmS:ix.5i3y 

ft & & tuft ^^o fc 0 

[0059] «KOffl3t4Ei it, toC^ 

WiSl2t, Sit«7SrrtSEUfc«fi* : ?-2 6fc*5 
V^X, ^f 0 ^2 OlzSfrtZtoCtlffiammi 2(DV4 

xhfi. And, ia«^, teCivtim^mi 2KftirZ) 

mytm<DMmft*mmiki<. j«f 0 *^2o^And 
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[0060] cm i <o*t©it©^»M) #3sw©si 

JfcO^fiT^, ia DJi/fctfSiltg 1. 2 £ L-T, MMT-f44a 

tctcW, )SJ0£4 t) R c ^^Ci-?,fiS«^*a D4x 

^ h U i0 ftSttS^fPa^^B^* b4x 

[0 0 6 1] *%HJCDHm©^fllT*(±. Sit^ 7 £, m 
1 ©mil 3 t Itmimrfc. Lfc^, m 1 ©HiS:7;v?= io 

So 

[0 0 6 2] Cm 2 CDHJfcCD^ffiO Offc, *&w<Dm 

4*bft, Andfit, :fc4tMaC4^£fgM^cDy^;* h 

[00 6 3] C?&[Pb*^B<£>1«/5)c 02, 0 

ISlffi^ffl^Tlft0Ji-5 o «/£S*c9»rffi0 (El 
1) :fc£tm§R^cDffi?c0 (0 2) (4m l coHJS^ffls 

t &mxh ?> cox\ *$&w<z>m 2 (D-mm&m^tev z> w. 
[oo6 4] &ffimm*<n$zmm&zm4*m^xmw 

ct-.5^m.4^fliffi-3.i.m2-©m@:4<^*S^f4g2(6l^. -■ ^ 
- (0tjH£-T) jJ*»j*.-$*t"Bh4-(a-) fc^i-J: 5 m 30 
i oit 1 ttv-WWHfctt lt; (320 0 " 

+ 2 0° ifct), l2roSS2(ltT*5 9 2 0' JsfinK. 

9 - £ x±m&ft*&fajjft 6 b tt- 2 

0° bteZo liS2 0cpO^fy^Ml;ii > 
^A^tt^JSliltt^S&Ss^U aal^tV^PSr 1 
UmtplU SiatJ-O'f^ h^T s = 2 2 0° S> 

[0065] ttffl-t-a^-^s^Jfcfieofcs^fwiiA 

nliO. 1 5t', f il2©IS20f^4 40 

d t©i-Ct«Mi 1 2 0©*JBffHSfeSr*-t-A n d{i£ 
Rs = 0. 8 7(imi45, 
[00 6 6] mi Wiltt&<0:gi&«| llali, tK¥I4H 

$rS5p^ux-7 0° lenaa-rs, ^ctMitBS«i 2 

(4. fflffitfftt^^i-A n dffiR c = 0. 7 5jiin©t© 
trJBV**. 4a C4"a£f@M« i 2©T^FElfi|*lfiJl 2 a 
(4, 0 4 (b) tOTW-J:?^ *¥«iH<SrS2$l{-LT + 
6 5° fcE«U ±^T-iai6]*[6] 1 2 b (4, +4 5' t bo 



12 

K«U &&\<9Xy4x hATc = l 60° 

-f x H^coifcT c/T s = 0. 7 3 T?fc 9 . ttajfOH 

A R = R s -R c = 0 . 12/imi4oT^5. 

[0 0 6 7] CM 2 ©|BttO^«©«l* : 0 1 1 . 0 1 
2, 013, 014, 015] oflc, &$£W<DmM<D 

T-ffl l^fc0 1 1 ~0 1 3 £ffl^TlH,931--3 
[0 0 6 8] 01 l©fti3 2{C^i-4 5(-, K 
ftTsiS2 20° T*fc5*^P^CDHJfecC)^ffiW?Rfi*^ 
gfiKJoVTfc, *a CtMS+S 1 2©^^ h^T c 
f4, Tc/Tsd^O. 7~0. 8<D^fflX^^y h7 
*h^#ib4x, t<tTc/Ts = 0. 7 3 (Tc = l 

6 0° ) isflre*t>is< *ofc, 

[0 0 6 9] 01 2 3 4 ^^"4 5 V 4 * h 

gEe^^Tt, feDMtffiiSl2©AndflRc 
(4, Rs-Rci50. 1~0. 15(im©8lt'il^3 
V M 5 #6>4x, t < ICR s -R ctfO. 12(im 

(Rc = 0. 7 5 urn) ja^-C&fcBK &ofc„ 
[0 0 7 0] 01 3<D&ffi.3 6\Z.&T£5lZ. s h 

ats#2 2o° x-hi^mm<om2(omM<Dpm<om 

#!8 0~10 0* <Dffi5|l-r > i«^3>' h7^ P>4x, 

t<^gB{l^a*S8 5° ia«re*t>*<fcofc 0 

[0 0 7 1] 01 4©ft$|3 8{C^:-t-4 5 tC, Y 
^Ts#2 20° X*3b5*&W<Dm2<Dnt&<DJ&ffii<om 

ft**»«fcj3v^-ct>, iiofiMi i ©gee*! /3 # 

60~75° C«t'i|l^y h h*S#fetv, t< 

[0 0 7 2] $ 6> fc, M*^- 2 0 © And ffiR s 

-<^.h^Ts^220° -Cfc5*^0Jcom2COH^CD^ 
*§COjgS*^ta»CtJt>Tt>» Rs**750nm*ll: 
i5i3Vh7^h«TU 9 0 0 nm&MUZks 
3^ F77. hco<£Tf4*^^s, e*^^Hfe<*#,L, 

[0 0 7 3] I©<t5t> 2 2 0° ^-Y^.hOjg^^ 
gflcja^tt), »l©«3ttEi it, 4acntelBM« 
12t, Slt^7Srrt^EbfcJSfi3(l^-2 0lC*3V>T, ?K 

ft* J f-2 0»c»-f5iaCix(tftiiS«i 2©7>f^ H^l, 
And, BfiB^ , 4a C4^4ffiM« 1 2 (c*H~<5<i3fcl£ 1 

1 COffiS^l^ftji'ftb, *fc>SS*^-2 0COA n d fit CO 

[0074] cm 2 ©^io»<8©»« m i cohjs 

o'»«iE*srtS***-?--ctty-<A h^*52 4 o" , m 

2 0mS©^»tC43lt5»fe*^--cr±y^^ h£#2 2 
0° co^ft^SrfflV^dS, 7^^hft#l 8 0-2 6 
0° ©«fi*^F--etlBI«K:*ia'fki-5r. iEc49, DQtR 
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*S*tli«***»«^^feix, ia. DtvtetBHtS 1 2 <D 
Xh-fiT eft, Tc/Ts^O. 7~0. 8cD^B 
X\ *a CivfcffiMte 1 2 CD A n d ffiR c 14R s - R c tfi 
0. 1~0. 1 5 nm<D&,mX\ *a C*vf£tBSI1£ 1 2© 

gat^ a ^8o~ioo" (ommx\ ^io©tsi 1 

CDi2e^0^6 0~7 5° (DSSH-^iii^^^ h# 
[0 0 7 5] Cfg 3 ©II©^i) Off:, #3g?l?cD3& 

[00 7 6] [ifcffl^^ficDlgjjJc : HI 5 , 121 6 „ HI 

7 liMi&mmco&mm&^ir^mmxhz. «t« m 5 
[0077] *mM?>Wi£k^mmte. m 5 ^-r 4 0 

tu{4tB36« 1 2 b . Si <Dfis53fc« lit, as&ili^- 2 l 
cd Tfflfl (cts: rt fcjg i cD{it@Mte i7i, m 2 ©OfcfcK 1 

6 H5l;i 0«J«i-5. 

[0078] hi 1 1 1 u cti&temm 1 2 
tts v ^&mmx-mtLxh9 , M^2i 

- #j ft* ?rv w** ^ '-2- i i r^v >^?m> 
mmxtevttvx&Zo 

[0 O 7 9 ] 7&fft§il^2 1 f4, = 5 JP 

$ 0 . l/i mCD¥i§i®Sttg 9 b T 9 V h 4 

3J?£ 2 /1 mcD{5^J8?8 taW«aW»-e*>5 I TO^ 
bttZmZO. 3 um<Ofgl<DWm3&]&f££inX^Z 
ff£0. SmmCO^y^fiii^^SIl CDg& 1 t x I 
TOA^^Sf^O. 0 5 »m?(S2<DnM4t> i J&l&£ft 
X^^ZIW-ZO. 5mmCD^7^.*g^b^5H2CDSte2 

ust, mi<om&i b$82<Dm&.2\z.mft&nx\ l ^5 

£09 2 4 0° HiaifilLtV^vf y^ffiS6 

[0 0 8 0] 1216 td^Lfcfc mi<V9,&3 km 2 
^©¥»i(IRa*Ji9«:K»*-5. ^SiiS#t«9(-f4> 111 

■*fefcMp«2 5*57* yxs-^Kit-cfca. nan 

5, 3 <&mm<DW,mx\±, mun^mm^m 

m^mn 3 0 %knsje L-yt©-?, 3 0 %@*cD)t£iSi® 



L, a 9 CD 7 0 %cD}fc£:K*H-5 J: 5 K Lfc. 

[0081] iactv&taiitgi 2 tmi ©«3&ki 1 t 
i4, mi<om&mmxm^tcke>tm-xhz> 0 
[0082] mivitimmmi 7tvxi$, xv*—tf 

h*MWVtcm£1fo7 0 /tm-eScS^O. 5 5^m 
cDteffiMffiF 1 =0. 14 Mint?, l/4StStSi^o 
ft 2 <D<B3fc« 1 6 (4, MX£ifi1S^Z.i:#MX 
X\ aifl*4 4%-e, «S9 9. 9 9%©tfls|-«:ttffl 
L-fc. 

io [0083] /^?7^H5lt *3te«fc*36*p*»L 
EDSr®t9WW::t>© J S\ aiU-^ hn/Vi^yty^ 
(EL) «*i?*fflV^wi:^tB-C*>5dS, 
$ 3 cDHiScD^«8T'[4J¥$ *Sjfi 1 mmt% &6 
cDEL«£flH\fc 0 
[0 0 84] o#*{C, BEg§§#£ El 7 

^Ttftej-TSo 07 (b) kl^LfcR**^ 1 d»fe± 
ffi!|cDgE«BS«f4, mi©HJScD^StlH-t?fc5<Dt:% 

[0 0 8 5] ffi&X? 2 1 cDT<UiCffi© Lfcft 1 CD&ti 
20 M^cDatal* 1 7 a (4, HI 7 (a) ^^4 5^, 

WH(C^LX+8 0° (wgEttb, m 2 cDffi)t«cDSiitt 

1 6 af4*¥ttHtC>PfLT+3 5° {C|a«b. 
3t« 1 1 cD^oitt 1 1 a t ES-f-5o 

[0 0 8 6] ^ 3 cD^JfecD^fficD^)* : El 5 » m 6 , 

07] ot'ic, *mw<DMM<oi&i&<om&m7fi$im<o%} 
(4, mi(ommmm<D^mtm-xh'o. ASf^^v 

30 ^TSiM't-So ^y^7:-r>l :-5*vfeUJfc3t|i % . $ 2 CD 

«3ttR 1~6 4 -tj-eiSriH* «i -n ©EIWH*f±* 1 

CDfttBM« 1 7 CDSffitt 17a {C>lfJ- Lt 4 5 * CD^Sl- 
A*ti-5<Dt?, nm%tteZ> a ¥i§iISttJI 9 T\ ^7 

[0 0 8 8] m^M^2 1»c«EStEPJPUTV^*V^1» 
T*(4, *a Cji&ffiiK 1 2 t 2 1 4 9 , «iB 

5 0 trt> *&W(DmM<vBm<o£o^%z&i-z>k. 

HlcD{4tBM«l 7 T'l§^ Lfcteffi^(4, ^f B *^2 1 
/o ^ *i 1 2 t t«4t5eflitl«|i 

0 b * 9 , ®2 cD<S3tfficDSi§^ 16ai IH— *[6]CDit 

[0 0 8 9] IfciSot, 8lOfi*«©aailla 
tS2cD^tScDSjl#l 6 a^K^btl^5cDT% A 
*bfcf4;Si®-tt1\ M/ft^5„ 

[0 0 9 0] o#*iC, «l<Z>tt&3'£$2<Z>ttffi4<Z>|HJ 

fcft, JB2©«3t«l 6d»fe7JtUfciOSHH3fett» Hi 
so offlrfflSS«i 7Sriiii-r2>^ i:-crafli*i:*«^ 4a C 
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[00 9 11 r. ©fiffiEJWPK i- 9 8*.§ilft^ 2 1 t?38±i- 
•5{£*@M£l/4}£a£-r3£, JK 2 ©ffi!3fc* 1 6 J: 9 

it'9 0* 0*H-*fc*> 3tl©<B7fet£l l&iKBU 

[0 0 9 2] d©<fc5S^ mi<M%ytmi l irfaCtute 
1 2 £ ^igiiKltS 9 £ Srftfi LfcttSSTF- 2 1 

©titfSStSl 7 b%2<Dm%mi 6 £/<y*?^ h 1 5 

* h©^tfS#bft5¥fiS7fc«;^©^iiKSt^©^ 

[0 0 9 3] PHI«MCHPffi2 5SrKWfc¥i§i® 

SttS9 5r«fflLTV>5 0 wCO^ttCt"?, P*i?ng|52 5 
fc*#<?-5fc^**S«©tti&^««fc:» IPS 
2 5 < f 5 d £ T% R*t**fi»©tt(6**§MI 

M£> 2tj&as«r«B-cfc5o 

[00 94] [jg 3 OSl©fi©^iM) #§&m<»n 
M<DMnx*l±, m 1 ©fsttSMlS l 7 -?*£-t-5<£ffi2£ 
Sr, fifc&fRT- 2 1 •c«±i-SfitffiSS*s«||[-f-« =fc 5 (cgs 

m. ufc^, fg 1 ©flr*iss« 1 7 £ teAik? 2 1 
Z&mmt SrJP* LT 1 /2 SSfilSKfcS «fc 5 t-sas 
U £^KI£2©<B)fc«©@i®i|li!l 6 a £jg 1 ©M3tiS 

os&tt 1 1 a £ wi-sae-f-^ ^ t h^mx&z* 

I 0 0;.9.5-K„-[m.4 Wjg^©.^ffi]_.O.#:^^.*^BJCD^. 

ffi!|{C2^(Df4ffiM«$rjl^5>- £. »SLS?rii^2.r 
5: £T?*9— ***s^Tffit*oTV^5r £#, 13© 

[0096] ci&f&ii^e©^ : m 8 x m 9 , mi 

■0] *«W©JP4 0363t©?Kl»fc*s<t5 i » t aiaS*t®0 
*B*SrWW-f-5fc«>©ISfSB0-C % ®9ttPi3lHS?Sr*£* 

[0 0 9 7] ^(Dil^gllj:, 0 8^-rJ:5 
Id, jftMH^ 2£, ifoftfii-?- 2 2©±«(c^lj"fcS5cSL 
il4i, to CtUtLtemffi. 1 2 £ , mi ©filft^ 1 1 

£ . m&m* 2 2 ©Tffiiji-fjftfc^ 1 (Diimmm 1 7 

t> 12 ©fltfBSitR 1 8 £ , S2 1 6 £ „ /< y 

^ y-i V 1 5icj: 9*»$;-r5, 

[oo98] mi <Dm%fc 1 1 1 *a d*-u&*b^is 1 2 



(9) 

/<? 

tt, y A'JMMHM-eHWIs LTfc 9 , mas 1 4 T? 
JRSS*?-2 2 £jA0{+tt-C*>5. SSlOtitffS&K 

y /U5R«f**|T?JIA 9 tttt T fe 5 „ - 
[0 0 9 9] ifofyiiT- 2 2tt, T/l'^^^A^b^Sff 
$0. 0 2 m m©*fcgi§lKltJi 1 3 £, 
n7 4^$G. f7-fMB03tob45f$ 1 Aim 

©#7— 1 0 £T^ y^*ma»6>ft5ff$ 2 

10 ;tm©fSSJB£8 £jS8«KWW-C*>3 I TOH*6f 
$0. 3/im©JBl©m«3dS^S*tT^SffS0. 
5mm©*7^S4^45»l»SSl t. I TO*»6> 
&3ff£0. 0 5 /im©^2©«®4^j£$*v-C<^3 
J^£0. 5mm©^7^*S^fc^?)m2©S«2 £. % 
1 ©StR li!2 ©SS 2 £r« 9 -a-^-frS ->-A4t 5 
£, Kl©S«li:JB2©S«2^««FStbrt^5fell|- 
9 2 4 0° y^X. h&l<nL-X\^Z>*-?^-y?l&&6 £^ 

bMf&vxh*. 

1 0 1 0 0 ] ¥3§iSR*l71 1 3 tt, T/w^^^Aoa/f: 

m£ Lfc;i £tc<fcoT, 1 0~2 0 %@fi©*SrSii 
U «9©8 0~9 0%©7tSrRtt-t-5<t 5iC L, 09 

[0101] tfcaS 1 4 f±, ^SiiSttS 1 3 XRM L 

- ufcff $ 3 o prm<Dmm%;mffl &mim 1 4-£ l-ca • 

l\ ?Sf B *^ 2 2 £ *a DtMiffiS^ 1 2 ©3te*?PJ £ LT 
[0 10 2] £fc, Mil 4{C[±, ffiffiSSfltSrJitA/ 
X\ m2©**g2^fc^l©iDttSl lOW. fe5V>fi 

*s»*UV^. f 2©Sfi2©f ^t. *5'«<* 

©^-Cfiff^O. 5mm£bfc 0 $t>(-4fc, 12© 
StgSrO. 4mmi:|<L, IlO«SS:0. 5mm 
£, JB2©K«S:3Bl«>S««t!)*<-*-*r.tt>^r«l^ 

so [0 10 4] ^7^-^^/l^^ 1 Ott, #7^/^Ri, 
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fcomte. !2©tl4©ffiJ;!)E<MU 

[0 10 5] *7-7^;v^ 1 0l±K5$Sr3fe#-t-5/n 

(c«stt6*/h3ii*t> 2 0%~5 0%ii5<-t-5&H2 s 
[0 10 61 *7-7^w i o k Ltii« mMftlfc 

au Vk&m. mm, ie^sl m*s* 

t? y /V^P VAa50«*tt»JlgK:aWSr^»$*/t. 
[0 10 7] J; 5 fcflSjgi!^<E>#7 — :7^/w*3r# 

-5fcfc(C v ^l©gtglfc7/V5=?AJ$J8S©¥-:ga§K 
It* 1 3 U ^m&Rftm 1 3 ©SlffidJ*;* 0 . 

0 3 n mOWtft s s V =V (S i 0 2 ) R«r*'*y* U X 
«3fctt«MBfc»B& 1 0-1 5%|2-£L 
tcfty — Uv?* h Sr, ^fyf- Srffli^T^l ©SSl 

[0108] jg i lit, h cntiLmmm 1 2 

<o±m— - ■ -- - — 
- : [ 01 0 9 ] Wi <nmm>fc 17 f± ; p eM# LfcJ¥ 

£$J7 0 »mCDmm7 4 ^J*-?. jfcSO. 5 5^m(Ofi 
ta^fi£Fl=0. 14//m-e, l/4j^ft1=S3T*feSo 
& 2 OteffiMtR 1 8 t> P C SrJE# UfcJP^^ 7 0m m© 
39! 7 /VA T% jgft 0 . 5 5/i m(D\immU F 2 = 
0. 2 8/imT% l/2jfe*tS^(^^-TSe 
[01 10] o#*(c % #ttj£ffi#0>£11Htt&B 1 0 £ 
fflV^TlftBJ-r^o 110 (b) fc^LfcttftJJHP 2 2d» 

[0111] f^faST- 2 2 UfcflS 1 ©tetBH 

^©ilfgttl 1 7att, Ell 0 (a) (d^Lfci: 5fc; tK 

¥Wh(c^lt+ 5 o° cEBt, ^2(D&Mmm<om 

ffi$4l8a(4, *¥«HKl*tUT-7 0* fce« U % 
.2 ©fiftlS©^!* 1 6 a f±7K¥$AH^*)-LT+ 3 5° 

kbes u ^ i <Dm%m<omM 1 1 a t tt^i-s. 

[0 112] [»4©0afc©^»©2**: 0 8» 09. 

Bio] ^€\z*%W<omM<oMffi l <omM>&*&@.v>%} 



Tfi, Ig 3 ©|l;!fc©»fgt Is) faMi/tfcfBSK 
12S;ffll>5r'i^ h7^ h©*^*S"HTt6 

[0 113] -tUT, ^mUKO^-Vtsj-^iSrift^*? 

^/^R5:ty (£0 tU i7>f;^Gtt7^;^ 
(H) £-T5;ii;T\ 

[0114] **w©safi©^ii©^aiaRita!oKfi 

io 0W±ti«^{it^#fetufccDT% st-yPv^ b 1 5^5^ 

[0 115] o#*(C, ^yp^-i V 1 5 LfdSi! 
«*K-ov%xRWf*. tefflUJitF l#l/4fcKtBS 
©0. 1 4 ^ m-efesi 1 ©WIS 1 7 t , fitem 
F 2d* l/22fcKtBS©0. 2 8Amt*fc5l2©fetS 
«t£l 8£. 01 0 '(a) fc^Lfc «fc 5 K» 
0° t&-5 <£ 5 i^mfaSitl-J: 9 , fcfiO. 55/nn 
T'© 2 tt-&fh©teffi«{[S»± 0 . HMmi^^ft* 
20 0. 4 /imW-JlffCDMScftT-ttO. 1 4/jmit)/|^< > 
' 7 /zmttifiWSfefttC&^TfiO. Hiimi 

tetSMfe©affi«i 17ail2 (TXifBStg 1 8 a ©tpW 
TK^ttHi^LT. +8 0° jjfth/ZZo 

3t« i 6 \c x <o WMU% hteZo r coE^<S*»±^ i © 

{SffiMfct 1 7 if 2 ©ffiffi^K 1 8 <D 2 tfc-&&i"3HW 
W*fflS«lfc*tL-C4 5' ©««|il7Jti-5©-C, R<1 

aoo2Wo5t*saiia-t-s. 

[0 118] «AX?2 2K:«flE*Bi*PU-CV^/j:i^lB 

■ -en, fa ctmmmm 1 2 1 2 2 ^ j; •? . mm 
17 tm 2 <D$mwfo 1 8 t-^^ bfc{i*i^f±, 

1- 2 2 k fa DfafitB^S 1 2 t T*14t5fiffiiT'SI 
SiltfpiiD^ M 2 ©<B7t«©Si©tt 1 6 a £ If3— 

[0 119] m 1 ©<Dt*©Sig# 1 1 a £Ji!2©filDfc 
^©jgilf* 1 6 aasfi&L-Cl/^W^ A^7fettiSi©1ir 
H*^t^5o ^U, f 10fiffil«l 7tf2 

so t>> ft»!felS***#b^fe. 
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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device wherein reflection display by external light 
and transmission display by backlight illumination are 
both made possible and high contrast can be obtained in 
both the reflection display and the transmission display, 
in a liquid crystal display device of a single polarizing 
plate system on which only one polarizing plate is 
mounted. 

SOLUTION: The liquid crystal display device has a first 
polarizing plate 11, a twisted optical retardation plate 12, 
a liquid crystal element 21 inhering a semitransmission 
reflection layer 9, a first optical retardation plate 17, a 
second polarizing plate 16 and a backlight 15. The ratio 
Tc/Ts of the twist angle Tc of the twisted optical 
retardation plate 12 to the twist angle Ts of the liquid 
crystal element is in the range of 0.7 to 0.8, the . - : . - ^ % . . ^ /-^v in- 

difference Rs-Rc between the And value Rs of the liquid 
crystal element and the And value Rc of the twisted 
optical retardation plate 12 is in the range of 0.1 to 0.15 

(im, a disposition angle a of the twisted optical retardation plate 12 is in the range of 80 to 
100° and a disposition angle p of the first polarizing plate 11 is in the range of 60 to 75° , 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The liquid crystal device which comes to 
**** the nematic liquid crystal in which the twist 
angle is carrying out twist orientation to 180 
degrees * 260 degrees between a reflecting layer, 
the 1st substrate which has the 1st electrode, the 
2nd substrate which has the 2nd electrode, and 
said one pair of substrates, It has the torsion 
phase contrast plate formed in the outside of said 
2nd substrate, and the 1st polarizing plate 
prepared in the outside of a torsion phase contrast 
plate. The twist direction of said torsion phase 
contrast plate It is said liquid crystal device and 
reverse torsion structure, and the include angle 
alpha of the direction of upper liquid crystal 
molecular orientation of said liquid crystal device 
and the direction of the Shimowake child 
orientation of said torsion phase contrast plate to 
make is 80 degrees - 100 degrees. The include 
angle beta of the transparency shaft of said 1st 
polarizing plate and the direction of upper 
molecular orientation of said torsion phase 
contrast plate to accomplish is 60 degrees - 75 
degrees. The twist angle Tc of said torsion phase 
contrast plate The deltand value Rc which is 0.8 
times [ 0.7 times to ] the twist angle Ts of said 
liquid crystal device, and shows the amount of 
birefringences of said torsion phase contrast plate 
is a liquid crystal display characterized by being 
smaller than the deltand value Rs of said liquid 
crystal device 0.1 micrometers - 0.15 micrometers. 
[Claim 2] The liquid crystal device which comes to 
**** the nematic liquid crystal in which the twist 
angle is carrying out twist orientation to 180 
degrees ; 260 degrees between a transflective 
reflection layer, the 1st substrate which has the 
1st electrode, the 2nd substrate which has the 2nd 
electrode, and said one pair of substrates, The 
torsion phase contrast plate formed in the outside 
of said 2nd substrate, and the 1st polarizing plate 
prepared in the outside of a torsion phase contrast 
plate, The 1st phase contrast plate prepared in the 
outside of said 1st substrate, and the 2nd 
polarizing plate prepared in the outside of the 1st 
phase contrast plate, It has the back light 
prepared in the outside of the 2nd polarizing plate, 
and the twist directions of said torsion phase 
contrast plate are said liquid crystal device and 



reverse torsion structure. The include angle alpha 
of the direction of upper liquid crystal molecular 
orientation of said liquid crystal device and the 
direction of the Shimowake child orientation of 
said torsion phase contrast plate to make is 80 
degrees ■ 100 degrees. The include angle beta of 
the transparency shaft of said 1st polarizing plate 
and the direction of upper molecular orientation of 
said torsion phase contrast plate to make is 60 
degrees - 75 degrees. The twist angle Tc of said 
torsion phase contrast plate The deltand value Rc 
which is 0.8 times [ 0.7 times to ] the twist angle 
Ts of a liquid crystal device, and shows the 
amount of birefringences of said torsion phase 
contrast plate is a liquid crystal display 
characterized by being smaller than the deltand 
value Rs of a liquid crystal device 0.1 micrometers 
- 0.15 micrometers. 

[Claim 3] The liquid crystal device which comes to 
**** the nematic liquid crystal in which the twist 
angle is carrying out twist orientation to 180 
degrees - 260 degrees between a transflective 
reflection layer, the 1st substrate which has the 
1st electrode, the 2nd substrate which has the 2nd 
electrode, and said one pair of substrates, The 
torsion phase contrast plate formed in the outside 
of said 2nd substrate, and the 1st polarizing plate 
prepared in the outside of a torsion phase contrast 
plate, The 1st phase contrast plate prepared in the 
outside of said 1st substrate, and the 2nd phase 
contrast plate prepared in the outside of the 1st 
phase contrast plate, It has the 2nd polarizing 
plate prepared in the outside of the 2nd phase 
contrast plate, and the back light prepared in the 
outside of the 2nd polarizing plate. The lagging 
axis of said -1st : phase contrast plate and the 
lagging axis of said 2nd phase contrast plate 
intersect 60 degrees in general; and the phase 
contrast value of the 1st phase contrast plate is 
quarter-wave length in general. The phase 
contrast value of the 2nd phase contrast plate is 
1/2 wave in general, and the twist directions of 
said torsion phase contrast plate are said liquid 
crystal device and reverse torsion structure. The 
include angle alpha of the direction of upper liquid 
crystal molecular orientation of said liquid crystal 
device and the direction of the Shimowake child 
orientation of said torsion phase contrast plate to 
make is 80 degrees - 100 degrees. The include 
angle beta of the transparency shaft of said 1st 
polarizing plate and the direction of upper 
molecular orientation of said torsion phase 
contrast plate to make is 60 degrees - 75 degrees. 
The twist angle Tc of said torsion phase contrast 
plate The deltand value Rc which is 0.8 times [ 0.7 
times to ] the twist angle Ts of said liquid crystal 
device, and shows the amount of birefringences of 
said torsion phase contrast plate is a liquid crystal 
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display characterized by being smaller than the 
deltand value Rs of said liquid crystal device 0.1 
micrometers - 0.15 micrometers. 
[Claim 4] Claim 1 whose deltand value Rs of said 
liquid crystal device is 0.75 micrometers - 0.9 
micrometers, claim 2, or a liquid crystal display 
according to claim 3. 

[Claim 5] Claim 1 which prepares the color filter of 
two or more colors in the substrate of the method 
of either 1 of said 1st substrate and said 2nd 
substrate, claim 2, or a liquid crystal display 
according to claim 3. 

[Claim 6] The liquid crystal display characterized 
by preparing a scattering layer in the outside of 
said 2nd substrate in claim 1 and a liquid crystal 
display according to claim 2 or 3. 
[Claim 7] Claim 2 using a metal thin film with a 
thickness of 0.03 micrometers ■ 0.01 micrometers 
as said transflective reflection layer, or a liquid 
crystal display according to claim 3. 
[Claim 8] Claim 2 using the metal thin film which 
prepared opening for every pixel as said 
transflective reflection layer, or a liquid crystal 
display according to claim 3. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the configuration of 
a liquid crystal display, especially this invention is 
constituted from a reflecting plate inside a liquid 
crystal display component, and one polarizing 
plate, and relates to the reflective mold liquid 
crystal display of the single polarizing plate 
method which realizes bright monochrome display 
and color display. 

:i0002] -- - -^v^k-i^v^^u. - 
" [Description of the Prior Art] Conventionally; the 
reflective, mold liquid crystal display"" which 
prepared TN (Twisted Nematic) liquid crystal 
device and the STN (super twisted nematic) liquid 
crystal device between the reflecting layers which 
have arranged the reflective mold liquid crystal 
display on the outside of one pair of polarizing 
plates and one polarizing plate is mainly used. 
However, by this method, brightness is low, and 
further, since a reflecting layer is in the outside of 
a glass substrate, the problem that a shadow 
arises is shown in a display. 

[0003] As the above-mentioned cure, the reflective 
mold liquid crystal display of the single polarizing 
plate method which can be displayed with one 
polarizing plate is proposed. Since there is a 
polarizing plate, brightness is improvable from the 
reflective mold liquid crystal display which uses 
two conventional polarizing plates. 
[0004] Moreover, it is possible for the problem of 
the shadow of a display to also solve a reflecting 
layer in a single polarizing plate method liquid 



crystal display according to the thing **** to the 
interior of a liquid crystal display component to do. 
[0005] This single polarizing plate method liquid 
crystal display consists of one polarizing plate, one 
phase contrast plate, and a liquid crystal device 
that was inherent in the reflecting layer, for 
example, is indicated by JP,4-97121,A. 
[0006] 

[Problem(s) to be Solved by the Invention] 
However, in the single polarizing plate method 
liquid crystal display which used one phase 
contrast plate mentioned above, a low reflection 
factor is realized only to specific wavelength, and a 
low reflection factor can be realized covering no 
wavelength. 

[0007] Then, although the single polarizing plate 
method liquid crystal display which used two 
phase contrast plates is also developed in order to 
obtain a good black display, sufficient contrast is 
not acquired yet. 

[0008] Moreover, the single polarizing plate 
method liquid crystal display which used the 
compensation layer which has distorted structure 
in the direction of torsion and hard flow of a liquid 
crystal layer instead of the phase contrast plate is 
also developed, for example, it is indicated by 
JP,8-76111,A. 

[0009] However, in this official report, since the 
display at the time of an 
electrical-potential-difference non-seal of approval 
is white first and it is the so-called Nor Marie 
white display to which the display at the time of 
electrical-potential- difference impression will be 
black, in order that compensation in the condition 
of having impressed the electrical potential 
difference may be difficult,- and *good^black- may 
not be obtained but light may leak from between 
pixels further, high contrast is not acquired. 
[0010] Furthermore, in this official report, since 
there is no detailed publication about the twist 
angle of the torsion phase contrast plate to a 
liquid crystal device, deltand, and an arrangement 
angle, the configuration as optimal reflective mold 
liquid crystal display cannot be obtained. 
[0011] Moreover, in the single polarizing plate 
method liquid crystal display of the previous 
conventional technique, since the reflecting layer 
did not penetrate light, a back light could not be 
prepared and outdoor daylight was not able to see 
a display in a weak location or the weak night. 
[0012] Then, the half mirror which 
vapor- deposited thin film aluminum as a 
reflecting layer is used, or opening for every pixel 
is prepared in a reflecting layer, and the liquid 
crystal display of the transflective reflective mold 
which displays with the light of a back light is 
developed in the location and the night when 
outdoor daylight is weak. 
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[0013] However, in the case of a single polarizing 
plate method liquid crystal display, there is only 
one polarizing plate at the time of the reflective 
display using outdoor daylight, and in the 
condition of having gone and come back to the 
liquid crystal device, incident light needs to design 
optical elements, such as a liquid crystal device 
and a phase contrast plate, so that good 
monochrome display may be possible. 
[0014] On the other hand, only difficulty is by 
carrying out at the time of the transparency 
display using a back light, and the thing which a 
liquid crystal device i£ penetrated only once but is 
acquired for good monochrome display in this 
condition and from which it is necessary to design 
a liquid crystal device and an optical element like, 
and a reflective display and a transparency 
display acquire high contrast is **. 
[0015] As a liquid crystal display which prepared 
opening for every pixel in the reflecting layer, 
although indicated by JP, 10282488, A, for 
example, it is not indicated by this official report 
how the description about the conditions of a 
liquid crystal device or an optical element is 
absolutely none at the reflective display and 
transparency display time, and reconciles a good 
contrast display. 

[0016] The [purpose of invention] In a reflective 
display the 1st purpose of this invention solves the 
technical problem of said conventional technique, 
and according to outdoor daylight By optimizing 
the twist angle of the torsion phase contrast plate 
to a liquid crystal device, deltand, and an 
arrangement angle, optimizing the arrangement 
angle of the polarizing plate to a torsion phase 
contrast plate further^ land ^limiting - the . range of 
deltand value of a liquid crystal device further, in 
the N6r Marie black- mode In obtaining the black 
of a low reflection factor, it is high contrast, and is 
offering the liquid crystal display of a bright 
reflective mold. 

[0017] Moreover, the reflective display by outdoor 
daylight and the transparency display by back 
light lighting are possible for the 2nd purpose of 
this invention, and it is offering the liquid crystal 
display of the transflective reflective mold of the 
single polarizing plate method with which high 
contrast's is acquired by both a reflective display 
and transparency display. 
[0018] 

[Means for Solving the Problem] In order to attain 
the above-mentioned purpose, the liquid crystal 
display of this invention The liquid crystal device 
which comes to **** the nematic liquid crystal in 
which the twist angle is carrying out twist 
orientation to 180*260 degrees between a 
reflecting layer, the 1st substrate which has the 
1st electrode, the 2nd substrate which has the 2nd 
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electrode, and said one pair of substrates, It has 
the torsion phase contrast plate formed in the 
outside of said 2nd substrate, and the 1st 
polarizing plate prepared in the outside of a 
torsion phase contrast plate. The twist directions 
of said torsion phase contrast plate are said liquid 
crystal device and reverse torsion structure. The 
include angle alpha of the direction of upper liquid 
crystal molecular orientation of said liquid crystal 
device and the direction of the Shimowake child 
orientation of said torsion phase contrast plate to 
make is 80-100 degrees. The include angle beta of 
the transparency shaft of said 1st polarizing plate 
and the direction of upper molecular orientation of 
said torsion phase contrast plate to make is 60-75 
degrees. The twist angle Tc of said torsion phase 
contrast plate is 0.7 to 0.8 times the twist angle Ts 
of said liquid crystal device, and the deltand value 
Rc which shows the amount of birefringences of 
said torsion phase contrast plate is characterized 
by being smaller than the deltand value Rs of said 
liquid crystal device 0.1-0.15 micrometers. 
[0019] Moreover, the liquid crystal device to which 
the liquid crystal display of this invention comes 
to **** the nematic liquid crystal in which the 
twist angle is carrying out twist orientation to 
180-260 degrees between a transflective reflection 
layer, the 1st substrate which has the 1st 
electrode, the 2nd substrate which has the 2nd 
electrode, and said one pair of substrates, The 
torsion phase contrast plate formed in the outside 
of said 2nd substrate, and the 1st polarizing plate 
prepared in the outside of a torsion phase contrast 
plate, The 1st phase contrast plate prepared in the 
outside of said 1st substrate, and the 2nd 
-polarizing plate prepared in4he^outside-of the 1st 
phase contrast plate, It has the back light 
prepared in the outside of the 2nd polarizing plate, 
and the twist directions of said torsion phase 
contrast plate are said liquid crystal device and 
reverse torsion structure. The include angle alpha 
of the direction of upper liquid crystal molecular 
orientation of said liquid crystal device and the 
direction of the Shimowake child orientation of 
said torsion phase contrast plate to make is 
80- 100 degrees. The include angle beta of the 
transparency shaft of said 1st polarizing plate and 
the direction of upper molecular orientation of 
said torsion phase contrast plate to make is 60- 75 
degrees. The twist angle Tc of said torsion phase 
contrast plate is 0.7 to 0.8 times the twist angle Ts 
of a liquid crystal device, and the deltand value Rc 
which shows the amount of birefringences of said 
torsion phase contrast plate is characterized by 
being smaller than the deltand value Rs of a liquid 
crystal device 0.10.15 micrometers. 
[0020] Moreover, the liquid crystal device to which 
the liquid crystal display of this invention comes 
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to **** the nematic liquid crystal in which the 
twist angle is carrying out twist orientation to 
180-260 degrees between a transflective reflection 
layer, the 1st substrate which has the 1st 
electrode, the 2nd substrate which has the 2nd 
electrode, and said one pair of substrates, The 
torsion phase contrast plate formed in the outside 
of said 2nd substrate, and the 1st polarizing plate 
prepared in the outside of a torsion phase contrast 
plate, The 1st phase contrast plate prepared in the 
outside of said 1st substrate, and the 2nd phase 
contrast plate prepared in the outside of the 1st 
phase contrast plate, It has the 2nd polarizing 
plate prepared in the outside of the 2nd phase 
contrast plate, and the back light prepared in the 
outside of the 2nd polarizing plate. The lagging 
axis of said 1st phase contrast plate and the 
lagging axis of said 2nd phase contrast plate 
intersect 60 degrees in general, and the phase 
contrast value of the 1st phase contrast plate is 
, quarter- wave length in general. The phase 
contrast value of the 2nd phase contrast plate is 
1/2 wave in general, and the twist directions of 
said torsion phase contrast plate are said liquid 
crystal device and reverse torsion structure. The 
include angle alpha of the direction of upper liquid 
crystal molecular orientation of said liquid crystal 
device and the direction of the Shimowake child 
orientation of said torsion phase contrast plate to 
make is 80- 100 degrees. The include angle beta of 
the transparency shaft of said 1st polarizing plate 
and the direction of upper molecular orientation of 
said torsion phase contrast plate to make is 60- 75 
degrees. The twist angle Tc of said torsion phase 
contrast plateis 0.7 to 0.8 times the twist angle Ts 
-of - said4iquid^crystalt device;- and the; deltand value 
Rc which shows the amount of birefringences of 
said torsion phase" cbhtrast plate is characterized 
by being smaller than the deltand value Rs of said 
liquid crystal device 0.10.15 micrometers. 
[0021] Moreover, in the liquid crystal display of 
this invention, it is characterized by the deltand 
value Rs of said liquid crystal device being 
0.75 0.9 micrometers. 

[0022] [Operation] One torsion phase contrast 
plate is used for the liquid crystal display of this 
invention as an optical element of the liquid 
crystal display of a single polarizing plate method. 
The twist direction of a torsion phase contrast 
plate is subtracting the form birefringence 
generated in a liquid crystal device with the 
torsion phase contrast plate by making it the twist 
direction and reverse of a liquid crystal device. 
The twist angle of a torsion phase contrast plate is 
made smaller than the twist angle of a liquid 
crystal display, and the substantial phase contrast 
value generated with a liquid crystal device and a 
torsion phase contrast plate by making smaller 



than deltand of a liquid crystal device deltand 
which shows the amount of birefringences of a 
torsion phase contrast plate is made into 
quarter-wave length. 

[0023] Furthermore, in order to make into 
quarter-wave length the phase contrast value F 
generated with a liquid crystal device and a 
torsion phase contrast plate on all wavelength The 
twist angle of the torsion phase contrast plate to 
the twist angle of a liquid crystal device is 
specified, deltand of a torsion phase contrast plate 
to deltand of a liquid crystal device is specified, 
the arrangement angle of the torsion phase 
contrast plate to a liquid crystal device is specified, 
the arrangement include angle of the polarizing 
plate to a torsion phase contrast plate is specified, 
and the range of deltand value of a liquid crystal 
device is pinpointed. 

[0024] Consequently, it becomes possible to make 
the F/lambda value which **(ed) the phase 
contrast value F generated with a liquid crystal 
device and a torsion phase contrast plate on- 
wavelength lambda regularity of one fourth in 
almost all wavelength. 

[0025] On a reflecting plate, the so-called 
broadband quarter-wave length plate with a 
F/lambda value fixed one fourth is arranged on all 
wavelength in this way, and a polarizing plate is 
prepared on it. It becomes the circular 
polarization of light on all wavelength, and 
reflects with a reflecting plate, and again, if a 
broadband quarter-wave length plate is 
penetrated, all wavelength serves as the linearly 
polarized light which the 90 degrees of the 
polarization directions rotated, and the linearly 
~ -polarized light ? whioh-carried out incidence whenit 
had arranged so that the transparency shaft of a 
polarizing plate might become 45 degrees to the 
lagging axis of a broadband quarter-wave length 
plate is absorbed by the polarizing "plate, and can 
obtain perfect black. 

[0026] That is, in a reflective display, by 
optimizing the twist angle of a torsion phase 
contrast plate, deltand value, an arrangement 
angle, and the arrangement angle of a polarizing 
plate, and pinpointing the range of deltand value 
of a liquid crystal device, the reflection factor in all 
the wavelength of a light field can be made low, 
good black can be obtained, and the display of high 
contrast is possible . 

[0027] On the other hand, in a transparency 
display, the polarizing plate and phase contrast 
value which were prepared in the rear face of a 
liquid crystal device penetrate the phase contrast 
plate of quarter-wave length, penetrate a 
transflective reflection layer further, and carry out 
incidence of the light which came out of the back 
light to a liquid crystal device. If the phase 



-4- 



BEST AVAILABLE COPY JP2003 172925A 



contrast plate formed in the rear face of a liquid 
crystal device is arranged so that the form 
birefringence of a liquid crystal device may be 
subtracted since the form birefringence of a liquid 
crystal device and the phase contrast generated 
with a torsion phase contrast plate are an 
equivalent for quarter-wave length, the light 
which came out of the back light will reach the 
polarizing plate by the side of a check by looking 
in the condition as it, is. Therefore, if the 
transparency shaft of the polarizing plate by the 
side of a back light and the transparency shaft of 
the polarizing plate by the side of a check by 
looking are arranged to the rectangular cross, a 
good black display will be obtained. 
[0028] And where an electrical potential difference 
is impressed to a liquid crystal device, the form 
birefringence of a liquid crystal device will change, 
a reflective display and a transparency display 
will be possible [ obtaining a good white display ], 
and the liquid crystal display of the single 
polarizing plate method with which high contrast 
is acquired by both a reflective display and 
transparency display can be offered. 
[0029] 

[Embodiment of the Invention] The configuration 
of the liquid crystal display in a gestalt best [ for 
carrying out this invention using a drawing 
below ] is explained. 

[0030] [ - configuration [ of the liquid crystal 
display in the gestalt of the 1st operation - 
drawing 1 , drawing 2 , and drawing 3 ] - the 
configuration of the liquid crystal display in the 
1st operation gestalt of this invention is first 
explained using a drawing. Drawing 1 is a 
sectional-view for-explainmg^e-component of the* - 
liquid crystal display in the 1st operation gestalt 
of this invention, drawing 2 R> 2 is the top view- * 
which expanded the pixel section, and drawing 3 
is the arrangement relation **** top view of a 
component. Hereafter, the configuration of the 
liquid crystal display of this invention is explained 
using drawing 1 ■ drawing 3 . 

[0031] As shown in drawing 1 , a liquid crystal 
device 20, the torsion phase contrast plate 12 
formed in the liquid crystal device 20 bottom, and 
the 1st polarizing plate 11 constitute the liquid 
crystal display of this invention. 
[0032] The 1st polarizing plate 11 and torsion 
phase contrast plate 12 are unified with the 
acrylic binder, and the liquid crystal device 20 is 
stuck with the acrylic binder. 

[0033] The indium tin oxide which is the 
protective coat 8 with a thickness of 2 micrometers 
and transparent electrode ingredient which 
consist of a reflecting layer 7 with a thickness of 
0.1 micrometers which a liquid crystal device 20 
becomes from aluminum, and an acrylic 



ingredient The 1st substrate 1 which consists of a 
glass plate with a thickness of 0.5mm with which 
the 1st electrode 3 which consists of (indicating it 
as ITO hereafter) is formed, The 2nd substrate 2 
which consists of a glass plate with a thickness of 
0.5mm with which the 2nd electrode 4 which 
consists of ITO is formed, It forms from the 
sealant 5 which makes the 1st substrate 1 and 2nd 
substrate 2 rival, and the nematic liquid crystal 6 
which is carrying out 240 degree twist orientation 
of left-handed rotation ****(ed) by the 1st 
substrate 1 and 2nd substrate 2. 
[0034] The permeability of the 1st electrode 3 
which consists of ITO, and the 2nd electrode 4 is 
important in respect of brightness. Thickness 
becomes thick and permeability becomes low, so 
that the sheet resistance of ITO is low. With the 
gestalt of operation of this invention, since the 
data signal was impressed to the 2nd electrode 4, 
there is little effect of a cross talk, sheet resistance 
is 100 ohms, and an average transmission 
coefficient is about 92% using ITO with a 
thickness of 0.05 micrometers. 
[0035] Since the scan signal is impressed to the 
1st electrode 3, in order to fall a cross talk, ITO 
with a thickness of 0.3 micrometers is used with 
the sheet resistance of 10 ohms, and an average 
transmission coefficient is that permeability uses 
90% or more of transparent electrode for the 
substrate of the method of one at least like the 
gestalt of operation of this invention with about 
89% although it is low, and can improve 
brightness. As shown in drawing 2 , the crossing 
part of the 1st electrode 3 and the 2nd electrode 4 
serves as a pixel. 

- [0036] The^efleGtingJayei^^for medr the aluminum >* 
thin film by the spatter, in order to protect a front 
face further, it formed silicon oxide (Si02) with a 
thickness of 0.03 micrometers in the front face by 
the spatter, and as shown in drawing 2 , it formed 
it around the . pixel at the rectangular 
configuration. Furthermore, when irregularity is 
given to the front face of a reflecting layer 7 and 
dispersion nature is given, an angle -of -visibility 
property improves and it is more desirable. 
[0037] The torsion phase contrast plate 12 is the 
film which applied the liquid crystallinity 
giant-molecule polymer with torsion structure to 
the triacetyl cellulose (TAC) film or the 

' polyethylene terephthalate (PET) film after 
carrying out orientation processing, is 150-degree 
about C elevated temperature, changed into the 
liquid crystal condition, quenched to the room 
temperature after adjusting a twist angle, and 
fixed the torsion condition. 

[0038] Or it is the film which imprinted and 
formed the liquid crystallinity macromolecule 
polymer in the TAC film after fixing a torsion 
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condition, and the torsion phase contrast plate 12 
of twist angle Tc=180 degree right-handed 
rotation is used for the film which performed 
orientation processing prepared independently. 
[0039] It was desirable that the 1st polarizing 
plate 11 was bright if possible, and degree of 
polarization was high, and it used the ingredient 
of 99.9% of degree of polarization with 45% of 
permeability with the gestalt of operation of this 
invention. Contrast is also improved because 
transmission improves because surface reflection 
of the 1st polarizing plate 11 falls, and become 
bright and black level falls to the front face of the 
1st polarizing plate 11 by preparing the 
nonreflective layer whose reflection factor which 
carried out several layer coat of the inorganic thin 
film with which refractive indexes differ by the 
vacuum deposition method or the spatter is about 
0.5%, and it is still more desirable. 
[0040] However, since the inorganic thin film is 
expensive, although it is somewhat as high as 1% 
order, a reflection factor is a low price and these 
nonreflective film is also usable [ the nonreflective 
film of the spreading type which carried out the 
coat of the one layer - two-layer organic material is 
developed and / the reflection factor ] as a 
nonreflective layer recently. 

[0041] Below, drawing 3 is used and the 
arrangement relation of each configuration 
member is explained. As the orientation film (not 
shown) is formed in the front face of the 1st 
electrode 3 and the 2nd electrode 4 and it is shown 
in drawing 3 (a), the 1st substrate 1 To a 
horizontal axis H, direction of liquid crystal 
molecular orientation 6a becomes +30 degree the 
„■ ^bottom^by carrying- out- rubbing-processing in the^ 
direction of 30 degrees of upward slants to the 
right, and -direction of liquid crystal molecular 
orientation 6b becomes -30 degree a top because 
the lower right carries out rubbing processing of 
the 2nd substrate 2 in the 30 degree direction of **. 
The turnability matter called chiral material is 
added, the torsion pitch P is adjusted to 11 
micrometers, and the liquid crystal device 20 in 
the STN mode the twist angle Ts=240-degree twist 
is formed in the nematic liquid crystal of viscosity 
20cp in the counterclockwise direction. 
[0042] Difference deltan of the birefringence of the 
nematic liquid crystal 6 to be used is 0.15, and the 
eel gap d which is the clearance between the 1st 
substrate 1 and the 2nd substrate 2 is set to 5.4 
micrometers. Therefore, it is set to deltand value 
Rs=0.81micrometer which shows the form 
birefringence of a liquid crystal device 20 
expressed with difference deltan of the 
birefringence of a nematic liquid crystal 6, and a 
product with the eel gap d. 

[0043] Transparency shaft 11a of the 1st 



polarizing plate is arranged at -55 degrees on the 
basis of a horizontal axis H. The deltand value 
Rc=0.68micrometer thing which shows form 
birefringence is used for the torsion phase 
contrast plate 12. direction of Shimowake child 
orientation 12a of the torsion phase contrast plate 
12 is shown in drawing 3 (b) - as - criteria 
[ horizontal axis / H ] carrying out - +55 degrees 
-- arranging -- direction of upper molecular 
orientation 12b - - +55 degree - - arranging - - 
right-handed rotation - twist angle Tc=180 degree 
-- becoming -- the ratio of a twist angle 
Tc/Ts=0.75 - it is - difference of a birefringence It 
is deltaR=Rs-Rc=0.13micrometer. 
[0044] [ -- effectiveness [ of the gestalt of the 1st 
operation ]: ~ drawing 11 , drawing 12 R> 2, 
drawing 13 , drawing 14 , and drawing 15 ] - 
[0045] explained below using a drawing about the 
effectiveness of the liquid crystal display of the 
gestalt of operation of this invention Drawing 15 is 
the arrangement relation **** top view of a 
component in the liquid crystal display of the 
gestalt of operation of this invention. The include 
angle which 6a shows the direction of the bottom 
liquid crystal molecular orientation of a liquid 
crystal device 20, and 6b shows the direction of 
upper liquid crystal molecular orientation of a 
liquid crystal device 20, and goes to 6a from 6b is 
the twist angle Ts of a liquid crystal device 20. The 
include angle which 12a shows the direction of the 
Shimowake child orientation of the torsion phase 
contrast plate 12, and 12b shows the direction of 
upper molecular orientation of the torsion phase 
contrast plate 12, and goes to 12a from 12b is the 
twist angle Tc of the torsion phase contrast plate 
MLS'.** ^The s;4nGlude^v-angle-^^wMGh^-.direction .of : 
Shimowake child: orientation 12a of the torsion \ : 
phase contrast plate 12 makes in the 7 direction of a 
counterclockwise rotation so much shows the 
arrangement angle alpha of the torsion phase 
contrast plate 12 to upper liquid crystal molecular 
orientation 6b of a liquid crystal device 20, and the 
include angle which transparency shaft 11a of the 
1st polarizing plate 11 makes in the direction of a 
counterclockwise rotation to direction of upper 
molecular orientation 12b of the torsion phase 
contrast plate 12 shows the arrangement angle 
beta of the 1st polarizing plate 11. 
[0046] Drawing 11 is the graph which illustrated 
change of the contrast at the time of changing the 
twist angle Tc of a torsion phase contrast plate in 
the liquid crystal display of the gestalt of 
operation of the 1st of this invention, and a curve 
31 is the case of deltand value Rs=0.81micrometer 
of a liquid crystal device 20, twist angle Ts=240 
degree of a liquid crystal device 20, and deltand 
value Rc=0.68micrometer of the torsion phase 
contrast plate 12. A curve 32 is the case of deltand 
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value Rs=0.87micrometer of a liquid crystal device 
20, twist angle Ts=220 degree of a liquid crystal 
device 20, and deltand value Rc=0.75micrometer 
of the torsion phase contrast plate 12. 
[0047] The axis of abscissa of drawing 11 is the 
value which **(ed) the twist angle Tc of a torsion 
phase contrast plate on the twist square Ts of a 
liquid crystal device, and when an axis of ordinate 
drives a liquid crystal display by 200 division, it is 
the contrast measured in the state of reflection. 
[0048] As shown in a curve 31, in the case of 
Ts=240 degree, contrast with Tc/Ts high in 0.7 0.8 
was acquired, and it became the highest especially 
in Tc/Ts=0.75 (Tc=180 degree) near. 
[0049] Next drawing 12 is the graph which 
illustrated change of the contrast at the time of 
changing the deltand value Rc of a torsion phase 
contrast plate in the liquid crystal display of the 
gestalt of operation of this invention, and a curve 
33 is the case of deltand value Rs=0.81micrometer 
of a liquid crystal device 20, twist angle Ts=240 
degree of a liquid crystal device 20, and twist 
angle Tc=180 degree of the torsion phase contrast 
plate 12. A curve 34 is the case of deltand value 
Rs=0.87micrometer of a liquid crystal device 20, 
twist angle Ts=220 degree of a liquid crystal 
device 20, and twist angle Tc=160 degree of the 
torsion phase contrast plate 12. 
[0050] The axis of abscissa of drawing 12 is the 
value which subtracted the deltand value Rc of the 
torsion phase contrast plate 12 from the deltand 
value Rs of a liquid crystal device 20, and when an 
axis of ordinate drives a liquid crystal display by 
200 division, it is the contrast measured in the 
state of reflection. 

■EOOM^Ab^- shown-^* in^ ar curve -^33r r *in : the case -of- 
Ts=240 degree, in the range whose. RsRc is 
0. 1- 0.15" micrometer s; high contrast was acquired 
and especially Rs-Rc became the highest near the 
0.13 micrometer (Rc=0.68micrometer). 
[0052] Next drawing 13 is the graph which 
illustrated change of the contrast at the time of 
changing the arrangement angle of the torsion 
phase contrast plate 12 in the liquid crystal 
display of the gestalt of operation of this invention, 
and a curve 35 is the case of deltand value 
Rs=0.81micrometer of a liquid crystal device 20, 
twist angle Ts=240 degree of a liquid crystal 
device 20, and twist angle Tc=180 degree of the 
torsion phase contrast plate 12. A curve 36 is the 
case of deltand value Rs=0.87micrometer of a 
liquid crystal device 20, twist angle Ts=220 degree 
of a liquid crystal device 20, and twist angle 
Tc=160 degree of the torsion phase contrast plate 
12. 

[0053] To upper liquid crystal molecular 
orientation 6b of a liquid crystal device 20, 
direction of Shimowake child orientation 12a of 



the torsion phase contrast plate 12 is the include 
angle made in the direction of a counterclockwise 
rotation, and defines the axis of abscissa of 
drawing 13 by the arrangement angle alpha in 
drawing 15 . When an axis of ordinate drives a 
liquid crystal display by 200 division, it is the 
contrast measured in the state of reflection. 
[0054] As shown in a curve 35, in the case of 
Ts=240 degree, in the range whose arrangement 
angle alpha is 80-100 degrees, high contrast was 
acquired and the arrangement angle alpha 
became the highest in about 85 degrees especially. 
[0055] Next drawing 14 is the graph which 
illustrated change of the contrast at the time of 
changing the arrangement angle of the 1st 
polarizing plate 11 in the liquid crystal display of 
the gestalt of operation of this invention, and a 
curve 37 is the case of deltand value 
Rs=0.81micrometer of a liquid crystal device 20, 
twist angle Ts=240 degree of a liquid crystal 
device 20, and twist angle Tc=180 degree of the 
torsion phase contrast plate 12. A curve 38 is the 
case of deltand value Rs=0.87micrometer of a 
liquid crystal device 20, twist angle Ts=220 degree 
of a liquid crystal device 20, and twist angle 
Tc=160 degree of the torsion phase contrast plate 
12. 

[0056] To direction of upper molecular orientation 
12b of the torsion phase contrast plate 12, 
transparency shaft 11a of the 1st polarizing plate 
11 is the include angle made in the direction of a 
counterclockwise rotation, and defines the axis of 
abscissa of drawing 14 by the arrangement angle 
beta in drawing 15 . When an axis of ordinate 
drives a liquid crystal display by 200 division, it is 
■ - th^Gontrast measured^n^the^ state of reflection., > - * 
[0057] Contrast with a curve 37 high in the range 
whose arrangement angle beta is 60*75 degrees 
was acquired, and especially beta became the 
highest at about 70 degrees. 

[0058] Furthermore, the deltand value Rs of a 
liquid crystal device 20 was changed, and contrast 
change was measured like drawing 11 - drawing 
14 . Consequently, although there was no fall of 
contrast when contrast fell when Rs was set to less 
than 750nm, and 900nm was exceeded, the white 
display colored yellow and good monochrome 
display was not obtained. 

[0059] Thus, the 1st polarizing plate 11, the 
torsion phase contrast plate 12, and a reflecting 
layer 7 are set to the liquid crystal device 20 
inherent. By optimizing the twist angle of the 
torsion phase contrast plate 12 to a liquid crystal 
device 20, deltand, an arrangement angle, and the 
arrangement angle of the polarizing plate to the 
torsion phase contrast plate 12, and limiting the 
range of deltand value of a liquid crystal device 20 
By obtaining the black of a low reflection factor in 
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the Nor Marie black mode, it is high contrast and 
the liquid crystal display of a bright reflective 
mold can be offered. 

[0060] [Modification of the gestalt of the 1st 
operation] Although the liquid crystallinity 
polymer film which can be twisted and the 
condition fixes was used with the room 
temperature as a torsion phase contrast plate 12 
with the gestalt of operation of this invention If 
the. temperature compensation torsion phase 
contract plate from which Rc changes only with 
the temperature which combined some liquid 
crystal molecules with the chain-like polymer 
molecule is used, the brightness and contrast in 
an elevated temperature or low temperature will 
improve, and a better reflective mold liquid crystal 
display will be obtained. 

[0061] It is using it as the reflector which is the 
thing **** with metal thin films, such as 
aluminum and silver, to do, and used the 1st 
electrode also [ reflecting layer / 7 ] with the 
gestalt of operation of this invention, although the 
reflecting layer's 7 was formed independently [ the 
1st electrode 3 ], and it is also possible to simplify 
structure. Moreover, although a shadow is 
generated in a display, the same effectiveness is 
acquired even if it arranges a reflecting layer 7 on 
the outside of the 1st substrate 1. 
[0062] [Gestalt of the 2nd operation] Below, the 
configuration of the 2nd of the liquid crystal 
display of the gestalt of operation of this invention 
is explained. The liquid crystal display of the 
gestalt of the 2nd operation differs from the twist 
angle of a liquid crystal device, deltand value and 
the twist angle of a torsion phase contrast plate, 
- and- th^gestalt of ^ the --l-st^operation - of> deltand 
value. , " *- " : : . 

[0063] [ — - configuration- [ of a liquid crystal 
display ]' - drawing 1 , drawing 2 , and drawing 4 
R>4] the configuration of the liquid crystal 
display in the gestalt of operation of the 2nd of 
this invention is explained using a drawing. Since 
the sectional view ( drawing 1 R> l) of a 
component and the enlarged drawing ( drawing 2 ) 
of the pixel section are common, they abbreviate 
explanation to the gestalt of the 1st operation 
about the component of the liquid crystal display 
in the 2nd operation gestalt of this invention, and 
they explain arrangement relation. 
[0064] The arrangement relation of each 
configuration member is explained using drawing 
4 . As the orientation film (not shown) is formed in 
the front face of the 1st electrode 3 and the 2nd 
electrode 4 and it is shown in drawing 4 (a), the 
1st substrate 1 To a horizontal axis H, direction of 
liquid crystal molecular orientation 6a becomes 
+20 degree the bottom by carrying out rubbing 
processing in the direction of 20 degrees of upward 



slants to the right, and direction of liquid crystal 
molecular orientation 6b becomes -20 degree a top 
because the lower right carries out rubbing 
processing of the 2nd substrate 2 in the 20 degree 
direction of **. The turnability matter called 
chiral material is added, the torsion pitch P is 
adjusted to 11 micrometers, and the liquid crystal 
device 20 in the STN mode the twist angle 
Ts=220 degree twist is formed in the nematic 
liquid crystal of viscosity 20cp in the 
counterclockwise direction. 

[0065] Difference deltan of the birefringence of the 
nematic liquid crystal 6 to be used is 0.15, and the 
eel gap d which is the clearance between the 1st 
substrate 1 and the 2nd substrate 2 is set to 5.8 
micrometers. Therefore, it is set to deltand value 
Rs=0.87micrometer which shows the form 
birefringence of a liquid crystal ' device 20 
expressed with difference deltan of the 
birefringence of a nematic liquid crystal 6, and a 
product with the eel gap d. 

[0066] Transparency shaft 11a of the 1st 
polarizing plate is arranged at -70 degrees on the 
basis of a horizontal axis H. The deltand value 
Rc=0.75micrometer thing which shows form 
birefringence is used for the torsion phase 
contrast plate 12. direction of Shimowake child 
orientation 12a of the torsion phase contrast plate 
12 is shown in drawing 4 (b) as - criteria 
[ horizontal axis / H ] carrying out +65 degrees 
■ arranging direction of upper molecular 
orientation 12b - +45 degree - arranging - 
right-handed rotation - twist angle Tc=160 degree 
-* becoming -- the ratio of a twist angle - 
Tc/Ts=0.73 -- it is -- difference of a birefringence It 
is-4eltaR=Rs:Rc=0il2miGrometer^ v..--.:. ~ - 
[0067] [ -- effectiveness [ of the gestalt of the 2nd 
operation ]:•-*-- drawing 11 , drawing 12 R> 2, 
drawing 13 , drawing 14 , and drawing 15 ] - 
[0068] explained below about the effectiveness of 
the liquid crystal display of the gestalt of 
operation of this invention using drawing 11 used 
with the gestalt of the 1st operation - drawing 13 
As shown in the curve 32 of drawing 11 , also in 
the liquid crystal display of the gestalt of 
operation of this invention whose twist angle Ts is 
220 degrees, contrast with Tc/Ts high in 0.7 0.8 
was acquired, and the twist angle Tc of the torsion 
phase contrast plate 12 became the highest 
especially in Tc/Ts=0.73 (Tc=160 degree) near. 
[0069] As shown in the curve 34 of drawing 12 , 
also in the liquid crystal display of the gestalt of 
operation of this invention whose twist angle Ts is 
220 degrees, contrast with the deltand value Rc of 
the torsion phase contrast plate 12 high in the 
range whose Rs-Rc is 0.10.15 micrometers was 
acquired, and especially Rs-Rc became the highest 
near the 0.12 micrometer (Rc=0.75micrometer). 
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[0070] As shown in the curve 36 of drawing 13 , 
also in the liquid crystal display of the gestalt of 
operation of the 2nd of this invention whose twist 
angle Ts is 220 degrees, contrast with the 
arrangement angle alpha of the torsion phase 
contrast plate 12 high in the range which is 
80*100 degrees was acquired, and especially the 
arrangement angle alpha became the highest at 
about 85 degrees. 

[0071] As shown in the curve 38 of drawing 14 , 
also in the liquid crystal display of the gestalt of 
operation of the 2nd of this invention whose twist 
angle Ts is 220 degrees, contrast with the 
arrangement angle beta of the 1st polarizing plate 
11 high in the range which is 60-75 degrees was 
acquired, and especially the arrangement angle 
beta became the highest at about 65 degrees. 
[0072] Furthermore, the deltand value Rs of a 
liquid crystal device 20 was changed, and contrast 
change was measured. Consequently, in the liquid 
crystal display of the gestalt of operation of the 
2nd of this invention whose twist angle Ts is 220 
degrees, although there was no fall of contrast 
when contrast fell when Rs was set to less than 
750nm, and 900nm was exceeded, the white 
display colored yellow and good monochrome 
display was not obtained. 

[0073] Thus, also in the liquid crystal display of 
220-degree twist, the arrangement angle of the 
polarizing plate 11 to the 1st polarizing plate 11, 
the torsion phase contrast plate 12, and the twist 
angle of the torsion phase contrast plate [ on the 
liquid crystal device 20 which was inherent in the 
reflecting layer 7, and as opposed to a liquid 
crystal device 20 ] 12, deltand, an arrangement 
angle and the- torsion -phase' contrast-plate 12-was--^ 
optimized; and the range of. deltand value of a 
liquid crystal device -20 is limited. By this, by 
obtaining the black of a low reflection factor in the 
Nor Marie black mode, it is high contrast and the 
liquid crystal display of a bright reflective mold 
can be offered. 

[0074] [Modification of the gestalt of the 2nd 
operation] Although the liquid crystal device 
whose twist angle is 220 degrees was used at the 
liquid crystal device in the gestalt of the 1st 
operation by the liquid crystal device [ in / in a 
twist angle / the gestalt of 240 degrees and the 
2nd operation ] By optimizing similarly the liquid 
crystal device whose twist angle is 180 260 
degrees, the same reflective mold liquid crystal 
display is obtained. The twist angle Tc of the 
torsion phase contrast plate 12 In the range of 
0.7-0.8, Tc/Ts of the deltand value Rc of the torsion 
phase contrast plate 12 is [ Rs Rc ] the range 
which is 0.1-0.15 micrometers. In the range whose 
arrangement angle alpha of the torsion phase 
contrast plate 12 is 80-100 degrees, contrast with 



the arrangement angle beta of the 1st polarizing 
plate 11 high in the range which is 60-75 degrees 
is acquired. 

[0075] [Gestalt of the 3rd operation] Below, the 
configuration of the 3rd of the liquid crystal 
display of the gestalt of operation of this invention 
is explained. The liquid crystal display of the 
gestalt of the 3rd operation adds the 1st phase 
contrast plate, 2nd polarizing plate, and back light 
to the liquid crystal display of the gestalt of the 
1st operation, and indicates it the liquid crystal 
display of a possible transflective reflective mold 
by transparency. 

[0076] [ - configuration [ of a liquid crystal 
display ]• - drawing 5 . drawing 6 , and drawing 7 
R>7] -- the configuration of the liquid crystal 
display in the gestalt of operation of the 3rd of this 
invention is explained using a drawing. Drawing 5 
is a sectional view for explaining the component of 
the liquid crystal display in the gestalt of 
operation of the 3rd of this invention, drawing 6 is 
the top view which expanded the pixel section, and 
drawing 7 R> 7 is the arrangement relation **** 
top view of a component. Hereafter, the 
configuration of the liquid crystal display of the 
transflective reflective mold of this invention is 
explained using drawing 5 - drawing 7 . 
[0077] As shown in drawing 5 , a liquid crystal 
device . 21, the torsion phase contrast plate 12 
formed in the liquid crystal device 21 bottom, the 
1st polarizing plate 11, the 1st phase contrast 
plate 17 prepared in the liquid crystal device 21 
bottom, the 2nd polarizing plate 16, and a back 
light 15 constitute the liquid crystal display of this 
invention. 

-[0078] -The^J-St- polarizing plate- -11 ^and torsion- 
phase contrast .plate 12 are unified with the 
acrylic binder, and the liquid crystal device 21 is 
stuck with the acrylic binder. Moreover, the 2nd 
polarizing plate 16 and the 1st phase contrast 
plate 17 are unified with the acrylic binder, and 
the liquid crystal device 21 is stuck with the 
acrylic binder. 

[0079] The 1st substrate 1 which consists of a 
glass plate with a thickness of 0.5mm with which 
the 1st electrode 3 with a thickness of 0.3 
micrometers it is thin from ITO which is the 
protective coat 8 with a thickness of 2 micrometers 
and transparent electrode ingredient which 
consist of a transflective reflection layer 9 with a 
thickness of 0.1 micrometers which a liquid 
crystal device 21 becomes from aluminum, and an 
acrylic ingredient is formed, The 2nd substrate 2 
which consists of a glass plate with a thickness of 
0.5mm with which the 0.05-micrometer 2nd 
electrode 4 in thickness which consists of ITO is 
formed, It forms from the sealant 5 which makes 
the 1st substrate 1 and 2nd substrate 2 rival, and 
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the nematic liquid crystal 6 which is carrying out 
240 degree twist orientation of left-handed 
rotation ****(ed) by the 1st substrate 1 and 2nd 
substrate 2. 

[0080] As shown in drawing 6 , the part which the 
1st electrode 3 and the 2nd electrode 4 intersected 
serves as a pixel, and the rectangular transflective 
reflection layer 9 is formed around a pixel. 
Opening 25 is formed in the transflective 
reflection layer 9 at the FOTORISO process for 
every pixel. It is possible to adjust permeability 
and a reflection factor in the area of opening. 
Since the area of opening was set to 30% of pixel 
area, about 30% of light is penetrated and it was 
made to reflect 70% of remaining light with the 
gestalt of operation of the 3rd of this invention. 
[0081] The torsion phase contrast plate 12 and the 
1st polarizing plate 11 are the same as that of 
what was used with the gestalt of the 1st 
operation. 

[0082] As 1st phase contrast plate 17, it is phase 
contrast value Fl=0.14micrometer whose 
wavelength is 0.55 micrometers in about 70 
micrometers in thickness which extended the 
polycarbonate, and has become a quarter-wave 
length plate. It is important that degree of 
polarization is high, it is 44% of permeability and 
the ingredient of 99.99% of degree of polarization 
was used for the 2nd polarizing plate 16. 
[0083] Although a back light 15 can use for a light 
guide plate what attached a fluorescent lamp and 
LED, an electroluminescence GEL) plate, etc., with 
the gestalt of operation of the 3rd of this invention, 
thickness is about 1mm and the luminescent color 
used white EL plate. 
— 10084]- --Below** - drawing -x. 7 ^is^used ~< and .v. the 
arrangement relation of each configuration 
member is explained. From -the liquid crystal 
device 21 shown in drawing 7 (b), since it is the 
same as that of the gestalt of the 1st operation, 
upper arrangement relation is omitted. 
[0085] As lagging-axis 17a of the 1st phase 
contrast plate arranged to the liquid crystal device 
21 down side is shown in drawing 7 (a), it arranges 
at +80 degrees to a horizontal axis H, and 
transparency shaft 16a of the 2nd polarizing plate 
is arranged at +35 degrees to a horizontal axis H, 
and intersects perpendicularly with transparency 
shaft 11a of the 1st polarizing plate 11. 
[0086] [ - effectiveness [ of the gestalt of the 3rd 
operation ]: drawing 5 , drawing 6 , and drawing 
7 ] -- the effectiveness of the liquid crystal display 
of the gestalt of operation of this invention is 
explained below using a drawing. About a 
reflective display, it is the same as that of the 
effectiveness of the gestalt of the 1st operation, 
and the display of good contrast is possible. 
[0087] The transparency display which turned on 
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the back light 15 is explained. The light which 
came out of the back light 15 turns into the 
linearly polarized light with the 2nd polarizing 
plate 16. Since incidence of this linearly polarized 
light is carried out to the include angle of 45 
degrees to lagging-axis 17a of the 1st phase 
contrast plate 17 ; it becomes the circular 
polarization of light. Although reflected about 70 
percent by the transflective reflection layer 9, 30 
percent of the remaining light penetrates. 
[0088] In the condition of not impressing the 
electrical potential difference to a liquid crystal 
device 21, form birefringence is an equivalent for 
quarter-wave length over full wave length by the 
torsion phase contrast plate 12 and the liquid 
crystal device 21 mostly. Then, if it arranges like 
the gestalt of operation of this invention, the 
phase contrast generated with the 1st phase 
contrast plate 17 will be subtracted by the phase 
contrast generated with a liquid crystal device 21 
and the torsion phase contrast plate 12, will be set 
to 0, will serve as the linearly polarized light of the 
same direction as transparency shaft 16a of the 
2nd polarizing plate, and will carry out outgoing 
radiation. 

[0089] Therefore, since transparency shaft 11a of 
the 1st polarizing plate and transparency shaft 
16a of the 2nd polarizing plate lie at right angles, 
incident light does not penetrate but serves as a 
black display. 

[0090] Next, if an electrical potential difference is 
impressed between the 1st electrode 3 and the 2nd 
electrode 4, a nematic liquid crystal 6 will start 
and substantial deltand value of a liquid crystal 
device 21 will decrease. Therefore, although the 
^.linearly- -polarized v -light whiGh^i-Gar-ried out 
incidence from the. 2nd polarizing plate 16 turns 
into the circular polarization of light by passing 
the 1st phase contrast plate 17, it is penetrating 
the torsion phase contrast plate 12 and a liquid 
crystal device 21, and turns into elliptically 
polarized light and the linearly polarized light. 
[0091] If phase contrast generated in a liquid 
crystal device 21 by this 

electrical-potential-difference impression is made 
into quarter-wave length, since 90 degrees rotates 
by penetrating the torsion phase contrast plate 12, 
the linearly polarized light which carried out 
incidence from the 2nd polarizing plate 16 can 
penetrate the 1st polarizing plate 11, and can 
obtain a good white display 

[0092] Thus, by the liquid crystal device 21 which 
was inherent in the 1st polarizing plate 11, torsion 
phase contrast plate 12, and transflective 
reflection layer 9, in the reflective display using 
outdoor daylight, the good black display and the 
bright white display were obtained, it is equipping 
the liquid crystal device 21 bottom with the 1st 
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phase contrast plate 17, 2nd polarizing plate 16, 
and back light 15, and outdoor daylight has 
turned on the back light 15 in few environments. 
By this, the liquid crystal display of the 
transflective reflective mold of the single 
polarizing plate method with which the display of 
good contrast is obtained can be offered. 
[0093] Moreover, the transflective reflection layer 

9 which formed opening 25 for every pixel is 
adopted, making opening 25 small by this, at the 
liquid crystal display of transparency display 
serious consideration, if opening 25 is enlarged - 
the liquid crystal display of reflective display 
serious consideration ** 7 it can respond. 
[0094] [Modification of the gestalt of the 3rd 
operation] Although it has arranged with the 
gestalt of operation of this invention so that the 
phase contrast generated in a liquid crystal device 
21 may subtract the phase contrast generated 
with the 1st phase contrast plate 17 It is also 
possible to arrange so that the 1st phase contrast 
plate 17 and the phase contrast generated in a 
liquid crystal device 21 may be added and it may 
become 1/2 wave, and to arrange transparency 
shaft 16a of the 2nd polarizing plate in parallel 
with transparency shaft 11a of the 1st polarizing 
plate further. 

[0095] [Gestalt of the 4th operation] Below, the 
configuration of the 4th of the liquid crystal 
display of the gestalt of operation of this invention 
is explained. That color display is possible differs 
from the 3rd configuration of the gestalt of 
operation by that the liquid crystal display of the 
gestalt of the 4th operation equips the liquid 
crystal device bottom with two phase contrast 
^platesNiaving a scatterings layer; ; ^a£ transflective 
reflecting plates differ* and having a color filter. 
[0096] [ configuration ^[ of a liquid crystal 
display ]: - drawing 8 , drawing 9 , and drawing 

10 R>0] ■ the configuration of the liquid crystal 
display of the transflective reflective mold in the 
gestalt of operation of the 4th of this invention is 
explained using a drawing. Drawing 8 is a 
sectional view for explaining the component of the 
liquid crystal display in the gestalt of the 4th 
****** of this invention, drawing 9 is the top view 
which expanded the pixel section, and drawing 10 
is the arrangement relation **** top view of a 
component. Hereafter, the configuration of the 
liquid crystal display of this invention is explained 
using drawing 8 - drawing 10 . 

[0097] As shown in drawing 8 , a liquid crystal 
device 22, the scattering layer 14 prepared in the 
liquid crystal device 22 bottom, the torsion phase 
contrast plate 12, the 1st polarizing plate 11, the 
1st phase contrast plate 17 prepared in the liquid 
crystal device 22 bottom, the 2nd phase contrast 
plate 18, the 2nd polarizing plate 16, and a back 



light 15 constitute the liquid crystal display of this 
invention. 

[0098] It has unified with the acrylic binder and 
the 1st polarizing plate 11 and torsion phase 
contrast plate 12 are stuck with the liquid crystal 
device 22 by the scattering, layer 14. Moreover, the 
1st phase contrast plate 17, the 2nd phase 
contrast plate 18, and the 2nd polarizing plate 16 
are unified with the acrylic binder, and the liquid 
crystal device 23 is stuck with the acrylic binder. 
[0099] The transflective reflection layer 13 with a 
thickness of 0.02 micrometers which a liquid 
crystal device 22 becomes from aluminum, The red 
filter R, the green filter G The 1st substrate 1 
which consists of a glass plate with a thickness of 
0.5mm with which the 1st electrode 3 with a 
thickness of 0.3 micrometers it is thin from ITO 
which is the protective coat 8 with a thickness of 2 
micrometers and transparent electrode ingredient 
which consist of a color filter 10 with a thickness 
of 1 micrometer it is thin from three colors of the 
blue filter B, and an acrylic ingredient is formed, 
The 2nd substrate 2 which consists of a glass plate 
with a thickness of 0.5mm with which the 2nd 
electrode 4 with a thickness of 0.05 micrometers it 
is thin from ITO is formed, It has formed from the 
sealant 5 which makes the 1st substrate 1 and 2nd 
substrate 2 rival, and the nematic liquid crystal 6 
which is carrying out 240 degree twist orientation 
of left-handed rotation ****(ed) by the 1st 
substrate 1 and 2nd substrate 2. 
[0100] A transflective reflection layer 13 is making 
thickness of aluminum very thin, a part of light 
penetrates it, and the remaining light is used as 
the so-called half mirror to reflect. In the gestalt of 
'-operation - -of this- : - -invention; -by^ having- i set 
thickness of aim. NIUMU to 0.02 micrometers, 
penetrated about 10 - 20% o>f light, and it is made 
to reflect 80 - 90% of remaining light, and as 
shown in drawing 9 , it formed around the pixel in 
the rectangular configuration. 
[0101] Scattering layers 14 are scattered about in 
the light reflected by the transflective reflection 
layer 13, and they are prepared in order to obtain 
a bright display on a wide-field of view square. 
High contrast is acquired for what has a few 
backscattering by if possible carrying out 
dispersion transparency ahead, and the light 
which carries out incidence from the outside is 
desirable. With this operation gestalt, it is using 
also [ binder ] also as a binder of a liquid crystal 
device 22 and the torsion phase contrast plate 12, 
using a dispersion nature binder with a thickness 
of 30 micrometers which mixed the particle as a 
scattering layer 14. 

[0102] Moreover, since the ingredient from which 
it has almost no phase contrast value in a 
scattering layer 14, but is hard to change a 
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polarization condition to it was used, you may 
arrange from the 2nd substrate 2 anywhere 
between the 1st polarizing plate 11 or in the front 
face of the 1st polarizing plate 11, but in order to 
reduce display dotage, if possible, it is desirable 
near the 2nd substrate 2. Moreover, display dotage 
decreased, and as thin the one of the thickness of 
the 2nd substrate 2 as possible was also desirable, 
and made it 0.5mm in thickness with the gestalt of 
operation of this invention. It is also possible to 
make the 2nd substrate thin with 0.4mm, and to 
make 0.5mm and the 2nd substrate thinner than 
the 1st substrate for the 1st substrate further 
again. 

[0103] Although it was also possible to have used 
the same white EL as the gestalt of the 3rd 
operation, the back light 15 used for the light 
guide plate the side light method which attached 
three -wave mold fluorescence tubing with the 
gestalt of operation of this invention, in order to 
improve saturation and brightness. 
[0104] A color filter 10 consists of three colors of 
the red filter R, the green filter G, and the blue 
filter B, and as shown in drawing 9 , it is made 
into the vertical stripe configuration which 
becomes parallel to the 2nd electrode 4 with the 
gestalt of operation of this invention. The width of 
face of each color filter is formed more widely than 
the width of face of the 2nd electrode 4, and it is 
made to have not produced clearance. Since a 
white light will carry out color mixture to a 
foreground color and color purity will fall although 
incident light increases and it becomes bright if 
clearance is generated between color filters 10, it 
is not desirable. 
-{0105] *in order^that ^ a- Golor^^ter^lO- may improve 
"brightness .— "a spectrum : it is desirable that the 
maximum permeability 7 in- a "spectrum is high if 
possible, and 80% or more of the maximum 
permeability of each color is good, and is the most 
desirable. [90% or more of] moreover, a spectrum 
- it is necessary to also make the minimum 
permeability in a spectrum high with 20% - 50% 
[0106] Although a pigment-content powder type, a 
dyeing mold, a printing mold, an imprint mold, an 
electrodeposted mold, etc. can be used, since the 
heat-resistant temperature of the pigment-content 
powder type which made the photopolymer of 
acrylic or a PVA system distribute a pigment is 
high and color purity is also good as a color filter 
10, it is the most desirable. 

[0107] In order to obtain such a color filter of high 
permeability, the transflective reflection layer 13 
of an aluminum thin film is formed in the 1st 
substrate 1. The silicon oxide (Si02) film with a 
thickness of 0.03 micrometers by the sputtering 
method on the front face of a transflective 
reflection layer 13 After formation, The color 



resist which blended the pigment with the 
photopolymer 10 to 15% was applied to the 1st 
substrate 1 using the spinner, the exposure 
process and the development process were 
performed, and thickness formed at least about 1 
micrometer of color filters 10 with high 
permeability. 

[0108] The 1st polarizing plate 11, the torsion 
phase contrast plate 12, and the 2nd polarizing 
plate 16 are the same as that of what was used 
with the gestalt of the 3rd operation. 
[0109] The 1st phase contrast plate 17 is a bright 
film with a thickness of about 70 micrometers 
which extended PC, is phase contrast value 
Fl=0.14micrometer with a wavelength of 0.55 
micrometers, and is an equivalent for 
quarter-wave length. By the bright film with a 
thickness of about 70 micrometers which extended 
PC, the 2nd phase contrast plate 18 is also set as 
1/2 wave by phase contrast value 
F2=0.28micrometer with a wavelength of 0.55 
micrometers. 

[0110] Below, drawing 10 is used and the 
arrangement relation of each configuration 
member is explained. From the liquid crystal 
device 22 shown in drawing 10 (b), since it is the 
same as that of the gestalt of the 1st operation, 
upper arrangement relation is omitted. 
[0111] Lagging-axis 17a of the 1st phase contrast 
plate arranged to the liquid crystal device 22 down 
side As shown in drawing 10 (a), it arranges at 
+50 degrees to a horizontal axis H, and 
lagging-axis 18a of the 2nd phase contrast plate is 
arranged at -70 degrees to a horizontal axis H, and 
transparency shaft 16a of the 2nd polarizing plate 
-*'-is* arrange d at -+35*de gree &*to^arhorizontal axis>H;.. 
and intersects perpendicularly with transparency 
shaft 11a of the 1st polarizing plate. " ~ 7 '* 
[0112] [ - effectiveness [ of the gestalt of the 4th 
operation ]: drawing 8 , drawing 9 , and drawing 
1Q ] -- the effectiveness of the liquid crystal display 
of the gestalt of operation of this invention is 
explained below using a drawing. Since a color 
filter 10 does not have form birefringence at all, 
about a reflective display, it is the same as the 
gestalt of the 3rd operation, and it is using the 
torsion phase contrast plate 12, and the display of 
good contrast is possible for it. 
[0113] And color display becomes possible by 
combining ON and OFF of a display pixel. For 
example, a red display is attained by setting the 
red filter R to ON (white), and setting the green 
filter G and the blue filter B to OFF (black). 
[0114] Since the value with a as high contrast 
ratio as [ or more ] ten was acquired highly [ a 
reflection factor ] by the liquid crystal display of 
the transflective reflective mold of the gestalt of 
operation of this invention, the back light 15 of 
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saturation was [ the reflective display of an 
astigmatism LGT ] expensive, and bright color 
display was obtained. 

[0115] Below, the transparency display which 
turned on the back light 15 is explained. As shown 
in drawing 10 (a), the 1st phase contrast plate 17 
whose phase contrast value Fl is 0.14 
micrometers of quarter-wave length, and the 2nd 
phase contrast plate 18 whose phase contrast 
value F2 is 0.28 micrometers of 1/2 wave By piling 
up so that a crossed axes angle may become 60 
degrees, the phase contrast value of the two-sheet 
sum total with a wavelength of 0.55 micrometers 
is set to 0.14 micrometers, with the short 
wavelength near the wavelength of 0.4 
micrometers, is smaller than 0.14 micrometers 
and becomes larger than 0.14 micrometers in the 
long wavelength near the wavelength of 0.7 
micrometers. Moreover, the substantial lagging 
axis of the two-sheet sum total serves as middle of 
lagging-axis 17a of the 1st phase contrast plate, 
and 2nd phase contrast plate 18a, and serves as. 
the direction of +80 degree to a horizontal axis H. 
[0116] that is, the thing for which two phase 
contrast plates are used - the phase contrast 
value of short wavelength - a long wave ■- the 
**** thing to do becomes possible about the 
so-called broadband quarter-wave length plate 
smaller than merit's phase contrast value. That is, 
F/R value which **(ed) the phase contrast value F 
on wavelength lambda are crossed to all light 
fields, and becomes possible [ setting about 1/to 4 ], 
consequently the circular polarization of light is 
acquired on the wavelength of all light fields. 
[0117] The light which came out of the back light 
-15 turns into ^the linearly ^polar-izecUlight with the * 
2nd polarizing plate 16/: Since" incidence of" this 
linearly polarized * light * is "carried ~ out to the 
include angle of 45 degrees to the substantial 
lagging axis of the 1st phase contrast plate 17 and 
the 2nd phase contrast plate 18 **** two sheets to 
carry out, it becomes the circular polarization of 
light. Although reflected about 80 percent by the 
transflective reflection layer 13, twenty percent of 
the remaining light penetrates. 
[0118] In the condition of not impressing the 
electrical potential difference to a liquid crystal 
device 22, form birefringence serves as 
quarter- wave length over full wave length by the 
torsion phase contrast plate 12 and the liquid 
crystal device 22 mostly. If it arranges like the 
gestalt of operation of this invention, the phase 
contrast generated with the 1st phase contrast 
plate 17 and the 2nd phase contrast plate 18 will 
be subtracted by the phase contrast generated 
with a liquid crystal device 22 and the torsion 
phase contrast plate 12, will serve as zero, will 
serve as the linearly polarized light of the same 



direction as transparency shaft 16a of the 2nd 
polarizing plate, and will carry out outgoing 
radiation. 

[0119] Since transparency shaft 11a of the 1st 
polarizing plate and transparency shaft 16a of the 
2nd polarizing plate he at right angles, incident 
light does not penetrate but serves as a black 
display. And the good black display was obtained 
rather than the gestalt of the 3rd operation by 
having used the 1st phase contrast plate 17 and 
the 2nd phase contrast plate 18. 
[0120] Next, if an electrical potential difference is 
impressed between the 1st electrode 3 and the 2nd 
electrode 4, a nematic liquid crystal 6 will start 
and substantial deltand value of a liquid crystal 
device 22 will decrease. Therefore, although the 
linearly polarized light which carried out 
incidence from the 2nd polarizing plate 16 turns 
into the circular polarization of light by passing 
the 1st phase contrast plate 17 and the 2nd phase 
contrast plate 18, it is penetrating the torsion 
phase contrast plate 12 and a liquid crystal device 
22, and turns into elliptically polarized light and 
the linearly polarized light. 

[0121] If phase contrast generated in a liquid 
crystal device 22 by this 

electrical-potential-difference impression is made 
into quarter-wave length, since 90 degrees rotates 
by penetrating the torsion phase contrast plate 12, 
the linearly polarized light which carried out 
incidence from the 2nd polarizing plate 17 can 
penetrate the 1st polarizing plate 11, and can 
obtain a good white display. 

[0122] The 1st polarizing plate 11, scattering layer 
14, transflective reflection layer 13, and color filter 
^10 by thus,- theJiquid crystal device*22 inherently 
the reflective display using outdoor daylight, the 
color display of good contrast is possible," and it is 
equipping the. liquid crystal device 22 bottom with 
the 1st phase contrast plate 17, the 2nd phase 
contrast plate 18, the 2nd polarizing plate 16, and 
a back light 15. In an environment with little 
outdoor daylight, the liquid crystal display of the 
single polarizing plate method with which good 
color display is obtained can be offered by turning 
on a back light 15. 

[0123] [Modification of the gestalt of the 4th 
operation] Although the transflective reflection 
layer 9 was formed with the aluminum thin film 
with a thickness of 0.02 micrometers with the 
gestalt of operation of this invention, if it is 0.03 
micrometers - 0.01 micrometers in thickness, it is 
possible for a part of light to penetrate and to 
consider as a half mirror. 

[0124] Moreover, although the aluminum thin film 
was used as a transflective reflection layer 9 with 
the gestalt of operation of this invention, in order 
to improve an aluminium alloy, a silver thin film, 
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and a reflection factor, it is also possible to use the 
multilayers of aluminum and an inorganic oxide. 
[0125] Moreover, although the 1st phase contrast 
plate 17 and the 2nd phase contrast plate 18 made 
the crossed axes angle of a lagging axis 60 degrees 
and formed the broadband quarter-wave length 
plate with the gestalt of operation of this 
invention using the polycarbonate (PC) ****.[ in a 
broadband quarter-wave length plate ] also by 
using the ingredient with which the wavelength 
dependencies of a refractive index differ with the 
1st phase contrast plate 17 and the 2nd phase 
contrast plate 18 - it can carry out. For example, 
polypropylene (PP) is used for the 1st phase 
contrast plate 17 at PC and the 2nd phase 
contrast plate 18. The broadband quarter-wave 
length plate with which it is referred to as 0.5 
micrometers, and phase contrast will be set 
[ value ] to one fourth covering all wavelength in 
the phase contrast of 0.36 micrometers and the 
2nd phase contrast plate 18 if the phase contrast 
value of the 1st phase contrast plate with a 
wavelength of 0.55 micrometers is arranged so 
that a lagging axis may intersect perpendicularly 
can be formed. 

[0126] Moreover, although the color filter 10 was 
formed in the 1st substrate 1 with the gestalt of 
operation of this invention, it is the inside of the 
2nd substrate 2 and the **** thing to do is also 
possible in a color filter 10 between the 2nd 
electrode 4 and the 2nd substrate 2. However, the 
direction which forms a color filter 10 in the 1st 
substrate becomes possible [ serving as the 
insulating layer of flattening of a color filter 10, 
and the transflective reflective film 13 and the 1st 
electrode * 3 J about a^proteetive^<x)at^8,^^d is^^^^- 
desirable. : . . - :v - • 
[0127] moreover - although 1 three ^colors' of 
red-green blue were used as a color filter 10 with 
the gestalt of operation of this invention, even if it 
uses the color filter of three colors of cyanogen, 
yellow, and a Magenta --**-- bright color display 
is [ like ] possible. 

[0128] Moreover, although the silicon oxide (Si02) 
film was formed on the transflective reflection 
layer 8 with the gestalt of operation of this 
invention so that washing Rhine of a color filter 
production process might be borne, it is possible to 
also make the front face of an aluminum thin film 
inactivate by anodizing. 
[0129] 

[Effect of the Invention] According to this 
invention, in the liquid crystal device 20 which 
was inherent in the 1st polarizing plate 11, torsion 
phase contrast plate 12, and reflecting layer 7, the 
twist angle of the torsion phase contrast plate 12 
to a liquid crystal device 20, deltand value, and an 
arrangement angle are optimized, and the 



arrangement angle of the 1st polarizing plate 11 to 
the torsion phase contrast plate 12 is optimized so 
that clearly from the above explanation. By this, 
the liquid crystal display of the single polarizing 
plate method with which the reflective display of 
high contrast is obtained can be offered using 
outdoor daylight by this invention. 
[0130] Furthermore, the liquid crystal device 21 
which was inherent in the 1st polarizing plate 11, 
torsion phase contrast plate 12, and transflective 
reflection layer 9 according to this invention, 
Furthermore, it has the 1st phase contrast plate 
17, 2nd polarizing plate 16, and back light 15. By 
optimizing the twist angle of the torsion phase 
contrast plate to a liquid crystal device 20, deltand 
value, and an arrangement angle, and optimizing 
the arrangement angle of the 1st polarizing plate 
11 to the torsion phase contrast plate 12 The 
reflective display by outdoor daylight and the 
transparency display by back light lighting are 
possible, and the liquid crystal display of the 
single polarizing plate method with which high 
contrast is acquired by both a reflective display 
and transparency display can be offered. 

[Brief Description of the Drawings] 
[Drawing ll It is the sectional view showing the 
configuration of the liquid crystal display in the 
gestalt of operation of the 1st of this invention. 
[Drawing 21 It is the top view which expanded the 
pixel section of the liquid crystal display in the 
gestalt of operation of the 1st of this invention. 
[Drawing 31 It is the top view showing the 
arrangement relation of the liquid crystal display 
in the gestalt of operation of the 1st of this 
inventions -~<->v - u ■-^^^■^■^■x^^^^u^: y^L&^-u 
[Drawing 41 It is the top view showing the 
arrangement relation of : the liquid crystal display 
in the gestalt of operation of the 2nd of this 
invention. 

[Drawing 51 It is the sectional view showing the 
configuration of the liquid crystal display in the 
gestalt of operation of the 3rd of this invention. 
[Drawing 61 It is the top view expanding and 
showing the pixel section of the liquid crystal 
display in the gestalt of operation of the 3rd of this 
invention. 

[Drawing 71 It is the top view showing the 
arrangement relation of the liquid crystal display 
in the gestalt of operation of the 3rd of this 
invention. 

iDrawing 8] It is the sectional view showing the 
configuration of the liquid crystal display in the 
gestalt of operation of the 4th of this invention. 
[Drawing 91 It is the top view expanding and 
showing the pixel section of the liquid crystal 
display in the gestalt of operation of the 4th of this 
invention. 
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[Drawing 101 It is the top view showing the 
arrangement relation of the liquid crystal display 
in the gestalt of operation of the 4th of this 
invention. 

[Drawing 111 In the liquid crystal display in the 
gestalt of operation of this invention, it is the 
graph which shows the twist angle of a torsion 
phase contrast plate, and the relation of contrast. 
[Drawing 121 In the liquid crystal display in the 
gestalt of operation of this invention, it is the 
graph which shows deltand value of a torsion 
phase contrast plate, and the relation of contrast. 
[Drawing 13l In the liquid crystal display in the 
gestalt of operation of this invention, it is the 
graph which shows the arrangement angle alpha 
of a torsion phase contrast plate, and the relation 
of contrast. 

[Drawing 141 In the liquid crystal display in the 
gestalt of operation of this invention, it is the 
graph which shows the arrangement angle beta of 
the 1st polarizing plate, and the relation of 
contrast. 

[Drawing 15l It is a top view for defining the 
arrangement relation of the liquid crystal display 
in the gestalt of operation of this invention. 
[Description of Notations] 

l: The 1st substrate 2: The 2nd substrate 3: The 
1st electrode 

4[ The 2nd electrode 5" Sealant 6* Nematic liquid 
crystal 

6a- The direction of bottom liquid crystal 
molecular orientation 6b- The direction of top 
liquid crystal molecular orientation 
7- Reflecting layer 8: Protective coat 
9- Transflective reflection layer (with opening) 10- 
Color filter- * : -'• ^■^'^>v^v^^ ,,v^. - 
11: The 1st polarizing plate 11a- Transparency 
shaft of the 1st polarizing platte- . ^- . - 
12: Torsion phase contrast plate 12a: The direction 
of the Shimowake child orientation of a torsion 
phase contrast plate 

12b: The direction of upper molecular orientation 
of a torsion phase contrast plate 
13: Transflective reflection layer (half mirror) 14: 
Scattering layer 

15: Back light 16: The 2nd polarizing plate 

16a: Transparency shaft of the 2nd polarizing 

plate 17: 1st phase contrast plate 

17a: Lagging axis of the 1st phase contrast plate 

18: 2nd phase contrast plate 

18a: Lagging axis of the 2nd phase contrast plate 

20, 21, 22: Liquid crystal device 

R: Red filter G: Green filter B: Blue filter 



